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Abstract 


This study documents background chemical composition of soils, groundwater, 
surface water, and sediments of John F. Kennedy Space Center (KSC). 

Kennedy Space Center is a complex environment; the chemical composition of 
these media is a product of geologic history, climate, interactions with biota, and 
anthropogenic effects such as citrus agriculture and ranching. 

Fifty-eight soil series and land types occur on KSC. We developed a 
classification of ten soil classes: coastal, acid scrub, coquina scrub, flatwoods, 
hammocks, freshwater wetland, saltwater wetlands, citrus scrub, citrus 
hammock, and disturbed. These classes represent major divisions including 
upland (well-drained, poorly drained, acid, circumneutral, alkaline), wetland 
(freshwater, saltwater), agriculture, and disturbed. We selected twenty sample 
locations in each soil class, a total of 200 locations. A 0-30 cm layer composite 
sample was collected for analysis. Samples were also collected for bulk density 
and soil texture analyses. Standard sampling protocols were followed. 

Soil samples were analyzed for organochlorine pesticides, aroclors, chlorinated 
herbicides, polycyclic aromatic hydrocarbons (PAH), total metals, pH, cation 
exchange capacity (CEC), bulk density, resistivity, and soil texture. Sixteen 
organochlorine pesticides, all (6) aroclors, 15 chlorinated herbicides, one PAH, 
and four metals were below detection in all samples. Frequencies of 
organochlorine pesticides above detection limits in all soils were low; however, 
frequencies were higher in agricultural (citrus scrub, citrus hammock), disturbed, 
and saltwater wetland soil classes. This probably reflects past use for mosquito 
control and in citrus agriculture. Frequencies of chlorinated herbicides above 
detection limits were low. PAHs were above detection limits in relatively few soil 
samples; frequencies were greater in agricultural (citrus scrub, citrus hammock) 
and disturbed soil classes. However, PAH values above detection occurred in 
other soil classes. PAHs have both natural and anthropogenic origins. Among 
the metals, Ba, Cd, Se, Ag, and Tl occurred in few samples above detection 
limits. As, Cu, and Hg were above detection limits with an intermediate 
frequency, while the other metals were frequently above detection limits. 
Kruskal-Wallis tests indicated that all soil parameters differed among soil classes 
(p< 0.001). However, given the low frequency of detection of organics and some 
metals, analysis of variance (ANOVA) was conducted only for metals where >25 
% of values were above detection and for pH, bulk density, resistivity, and CEC. 
All metals analyzed (Al, As, Ca, Cr, Cu, Fe, Pb, Mg, Mn, Hg, K, Na, V, Zn) were 
significantly different among types (p < 0.001). Patterns of differences varied 
among metals. Metal concentrations in KSC soils reflected both the origins of 
the soils and subsequent changes from weathering and leaching. 

Concentrations of most metals were low compared to other regions. Cr, Cu, Mn, 
and Zn had higher values in agricultural soils probably from sources in fertilizers 
or pesticides. Soil pH was highest in coastal soils and lowest in flatwoods. 
Coastal, acid scrub, and coquina scrub soils had very low CEC values consistent 



with the low organic matter content of these soils; values in hammocks and 
wetlands, where organic matter accumulates, were substantially higher. Bulk 
density was low where organic matter accumulates in surface soils. Soil texture 
analysis indicated that coastal and coquina scrub soil classes were medium 
sands in the Wentworth classification and the other soil classes were fine sands. 

The aquifer of primary concern for contamination issues on KSC is the Surficial 
aquifer. The Surficial aquifer can be divided into four subsystems: Dune, Dune- 
Swale, West Plain, and Marsh that differ in area, amount of recharge, and degree 
of interaction with saline water of the Indian River Lagoon and Atlantic Ocean. 

We located six sample sites in each subsystem, 24 total sites. The sampling plan 
designated that a shallow well (4.6 m) was to be installed at each site. 
Intermediate wells (10.7 m) were to be installed at four sites per subsystem (16 
total); deep wells (15.2 m) were to be installed at three sites per subsystem (12 
total). A total of 52 wells were planned. Due to the depth of the confining unit at 
one location, the deep well was not installed there. Therefore, a total of 51 wells 
were installed at varying depths. Groundwater samples were collected using 
standard protocols. Groundwater samples were analyzed for organochlorine 
pesticides, aroclors, chlorinated herbicides, PAH, total metals, dissolved oxygen 
(DO), turbidity, pH, specific conductivity, temperature, total dissolved solids 
(TDS), and total organic carbon (TOC). 

All organochlorine pesticides (25), all aroclors (6), and all chlorinated herbicides 
(18) were below detection in all samples. Ten PAHs were above detection in one 
to four samples. Co and Hg were always below detection. Be, Ag, and Zn were 
above detection in just one sample each. For some parameters, frequency of 
occurrence above detection varied with subaquifer or depth. PAHs were above 
detection only in shallow wells of the Dune, Dune-Swale, and West Plain 
subaquifers. As and Cd were most frequently above detection in the Dune 
subaquifer. 

Among metals only Al, Ca, Cl, Fe, Mg, Mn, K, and Na were above detection in 
sufficient samples to compare concentrations. In addition, TDS, TOC, specific 
conductivity, pH, DO, and field temperature could be compared. Univariate, two- 
way ANOVA where subaquifer and depth were fixed effects was conducted using 
temperature and log-transformed chemistry data. Models were not significant for 
Al and DO; the significance level for the model (p=0.057) for Fe was marginal. 
Interactions were significant for pH. TOC differed across subaquifers but not 
depths. Ca, Cl, Mg, Mn, K, Na, TDS, and conductivity differed with subaquifer 
and depth. 

For screening purposes, a simpler classification of groundwater was desired. 

The regulatory criteria (Florida Department of Environmental Protection) for 
dividing groundwater into classes G2, with total dissolved solids <10,000 mg/L, 
and G3, with total dissolved solids >10,000 mg/L, were adopted. Some 


VI 



parameters were more frequently above detection in class G2 (Cd, Fe, Tl) and 
some were more frequently above detection in class G3 (Sb, As, Pb). Ca, Cl, 

Mg, K, Na, total dissolved solids, and conductivity were substantially higher in 
class G3, as would be expected. 

The baseline data suggest that widespread contamination of the Surficial aquifer 
on KSC has not occurred. The chemical parameters varying most with 
subaquifer and depth were Ca, Cl, Mg, K, and Na, and conductivity and total 
dissolved solids that are related to these cations and anions. Concentrations 
increased with depth within a subaquifer. At a given depth, concentrations in the 
Dune-Swale and West Plain subaquifers were lower than in the Dune and Marsh 
subaquifers. These trends reflect increased mineralization with depth and 
differences between the fresh water Dune-Swale and West Plain subaquifers and 
the more saline Dune and Marsh systems. 

KSC is surrounded by the Indian River Lagoon System that extends along the 
East Coast of Florida from Ponce de Leon Inlet to St. Lucie Inlet near Stuart. 

This system includes the Indian River, Banana River, and Mosquito Lagoon. 
These basins are shallow, aeolian, lagoons with depths averaging 1 .5 m; 
maximums of 9 m are restricted generally to dredged basins and channels. 

Location of the surface water sampling stations was determined based on the 
watershed basins. Forty stations were selected to incorporate samples from 
open lagoonal water, rivers, creeks, ditches, borrow pits, and impoundments. 
Samples were collected using standard sampling protocols. Basins included 
Banana Creek, Banana River, Indian River Lagoon, Mosquito Lagoon, saline 
ditches (salinity > 6 ppt), and freshwater ditches (salinity < 6 ppt). 

Surface water was analyzed for organochlorine pesticides, aroclors, chlorinated 
herbicides, polycyclic aromatic hydrocarbons, and metals. Field parameters 
such as pH, temperature, turbidity, DO, and conductivity were also measured at 
each sampling location. 

All of the aroclors (6) and chlorinated herbicides (18) were below detection. One 
of 25 organochlorine pesticides (Dieldrin) was above detection as were five of 1 7 
PAHs. The occurrence of Dieldrin is probably related to past agricultural use. 
Concentrations of PAHs were low; these may result from natural sources or 
regional deposition. Sixteen of 24 metals were above detection limits; eight (Ba, 
Cd, Cr, Co, Hg, Ni, Vn, and Zn) were always below detection. Two PAHs 
(naphthalene, fluorene) and one metal (Cu) were above detection in only one 
sample. Nine metals (Sb, As, Be, Cu, Pb, Mn, Se, Ag, and Tl) were above 
detection in too few samples to test for differences among watershed basins. 
Seven metals commonly above detection limits (Al, Ca, Cl, Mg, Fe, K, and Na) 
differed among basins (ANOVA, p<0.05). 
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Sediment sampling stations were co-located with surface water sampling 
locations. A total of 40 stations were selected to incorporate samples from open 
lagoonal water, rivers, creeks, ditches, burrow pits, and impoundments. Stations 
included 18 ditches with five located near KSC’s industrial areas. 

Sediments were analyzed for for organochiorine pesticides, aroclors, chlorinated 
herbicides, PAH, and metals. Other parameters such as percent solids, pH, 
resistivity, texture, and TOC were also analyzed. 

All of the aroclors (6), 16 of 18 chlorinated herbicides, 24 of 25 organochiorine 
pesticides, 6 of 18 PAHs, and 7 of 23 metals were always below detection. 
Chlorinated herbicides, organochiorine pesticides, and PAHs that were above 
detection were at low to very low frequencies. Ten metals (Al, Ca, Cr, Fe, Pb, 
Mg, Mn, K, Na, and V) were above detection in sufficient samples to analyze for 
difference among watershed basins; none were significant (ANOVA, p < 0.05). 

An extensive evaluation and validation of the data was conducted. Metal 
analyses were of high quality with few problems noted. Organic analyses were 
more variable than metals. However, the organic analyses results were of 
generally good quality, and most organics were below detection. 
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Executive Summary 


This study documents background chemical composition of soils, groundwater, 
surface water, and sediments of John F. Kennedy Space Center (KSC). 

Kennedy Space Center is a complex environment; the chemical composition of 
these media is a product of geologic history, climate, interactions with biota, and 
anthropogenic effects such as citrus agriculture and ranching. 

KSC has been the primary launch complex for the United States Space program 
since the 1960’s. In this time, many industrial practices have required use of 
hazardous materials; these uses have lead to potential contamination concerns 
center-wide. Currently, data collected during investigation of areas that may 
have been contaminated are compared to regulatory, risk-based screening 
values. The purpose of this study was to develop the baseline (background) 
values specific to KSC. Current screening values may be extremely conservative 
and may actually represent values that are lower than naturally exist within this 
landscape. 

Soil 

The soils of KSC are mapped in the soil surveys for Brevard County (Huckle et 
al. 1974) and Volusia County (Baldwin et al. 1980), and the resulting soil pattern 
is complex. Fifty-eight soil series and land types are represented. The primary 
source of parent material for KSC soils are sands of mixed terrestrial and 
biogenic origin. Soils differ in age across the KSC landscape. Differences in soil 
drainage affect the accumulation of organic matter, which influences many soil 
properties. In addition, proximity to the lagoon systems influences soil salinity. 

We divided soils first into four groups: Upland, Wetland, Agricultural, and 
Disturbed. We divided Upland soils into well-drained and poorly drained 
categories. We divided well-drained, upland soils into three classes: 1 ) 
geologically recent, alkaline, sandy soils of coastal dunes where the vegetation is 
coastal dunes, coastal strand, or coastal scrub; 2) old, inland, leached, acid, 
sandy soils where the vegetation is oak-saw palmetto scrub or scrubby 
flatwoods; and 3) inland, circumneutral soils formed over coquina where the 
vegetation is oak-saw palmetto scrub or xeric hammock. We divided poorly- 
drained, upland soils into two classes: 1) acid, sandy soils with flatwoods 
vegetation; and 2) circumneutral to alkaline soils formed over coquina or 
limestone where the vegetation is mesic hammock. The primary division of 
wetland soils was between: 1) inland, freshwater wetlands where the vegetation 
was freshwater marshes or hardwood swamps; and 2) coastal, brackish to saline 
wetlands where the vegetation was salt marshes or mangroves. Agricultural 
soils were of two types: 1 ) active or abandoned citrus on scrub soils; and 2) 
active or abandoned citrus on hammock soils. Disturbed soils included various 
types modified by construction. This group could be heterogeneous, but there 
was no apparent division into homogeneous subgroups. 
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This classification resulted in ten groups. We selected twenty sample locations 
in each soil class, a total of 200 locations. A 0-30 cm layer composite sample 
was collected for analysis. Samples were also collected for bulk density and soil 
texture analyses. Standard sampling protocols were followed. 

Samples were analyzed for organochlorine pesticides, aroclors, chlorinated 
herbicides, polycyclic aromatic hydrocarbons (PAH), total metals, pH, cation 
exchange capacity (CEC), bulk density, resistivity, and soil texture. 

Sixteen organochlorine pesticides, all (6) aroclors, 15 chlorinated herbicides, one 
PAH, and four metals were below detection in all samples. Frequencies of 
organochlorine pesticides above detection limits in all soils were low; however, 
frequencies were higher in agricultural (citrus scrub, citrus hammock), disturbed, 
and saltwater wetland soil classes. This probably reflects past use for mosquito 
control and in citrus agriculture. 

Frequencies of chlorinated herbicides above detection limits were low; 
frequencies were slightly higher in agricultural (citrus scrub, citrus hammock), 
disturbed, and saltwater wetland soil classes. The low frequency of detection of 
chlorinated herbicides indicates that contamination by them has not been 
widespread in the KSC environment. 

PAHs were above detection limits in relatively few soil samples; frequencies were 
greater in agricultural (citrus scrub, citrus hammock) and disturbed soil classes. 
However, PAH values above detection occurred in other soil classes. PAH have 
both natural and anthropogenic origins. Natural sources include synthesis by 
microorganisms, phytoplankton, algae, and higher plants, wildfires, volcanic 
activity, and sediment diagenesis. PAH are produced by a variety of industrial 
combustion processes. 

Among the metals, Ba, Cd, Se, Ag, and Tl occurred in few samples above 
detection limits. As, Cu, and Hg were above detection limits with an intermediate 
frequency, while the other metals were frequently above detection limits. 

Kruskal-Wallis tests indicated that all soil parameters differed among soil classes 
(p< 0.001). However, given the low frequency of detection of organics and some 
metals, analysis of variance (ANOVA) was conducted only for metals where >25 
% of values were above detection and for pH, bulk density, resistivity, and CEC. 
All metals analyzed (Al, As, Ca, Cr, Cu, Fe, Pb, Mg, Mn, Hg, K, Na, V, Zn) were 
significantly different among types (p < 0.001). Variances were not 
homogeneous (Levene test, p<0.05) except for Zn; thus, the Games-Howell test 
was appropriate for examining multiple comparisons. 

Patterns of differences varied among metals. Al had low values in flatwoods, 
acid scrub, and coastal soils and higher values in other types. As had higher 
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values in coastal and saltwater wetland soils and lower values elsewhere. Ca 
was high in coastal and disturbed soils, low in acid scrub and flatwoods, and 
intermediate in other types. Cr, Cu, Mn, and Zn had higher values in citrus scrub 
and citrus hammock soils and lower values elsewhere. Fe was low in acid scrub 
and flatwoods soils and higher in other types. Pb values were low in acid scrub, 
coastal, and flatwoods soils, high in saltwater wetlands, and intermediate in other 
types. Mg, K, and Na levels were lowest in acid scrub and highest in saltwater 
wetlands. Hg was low in acid scrub and coastal soils and high in hammocks and 
freshwater wetlands. V was low in acid scrub and flatwoods, high in saltwater 
wetlands, and intermediate in other types. 

Metal concentrations in KSC soils reflect both the origins of the soils and 
subsequent changes from weathering and leaching. Concentrations of most 
metals were low compared to other regions. Cr, Cu, Mn, and Zn had higher 
values in agricultural soils probably from sources in fertilizers or pesticides. 

Soil pH was highest in coastal soils and lowest in flatwoods. Calcium carbonate 
shell material is abundant in coastal soils making them alkaline, while other types 
are slightly to strongly acid. Leaching of basic cations from older soils has 
contributed to their acidity. Coquina scrub soils that have shell material deeper in 
the soil profile were less acid than acid scrub soils that lack this buffering. The 
agricultural types (citrus scrub, citrus hammock) were less acidic than the original 
soil types. This may be due to liming (Brady 1974) or to irrigation with 
groundwater high in carbonates. 

Coastal, acid scrub, and coquina scrub soils had very low CEC values consistent 
with the low organic matter content of these soils; values in hammocks and 
wetlands, where organic matter accumulates, were substantially higher. Bulk 
density was low in flatwoods, hammock, freshwater wetland, and saltwater 
wetland soils where organic matter accumulates in surface soils and higher in the 
other types with little organic matter accumulation. 

Resistivity was low in saltwater wetland soils that had high concentrations of Na 
and K as well as Cl'. 

Soil texture analysis indicated that coastal and coquina scrub soil classes were 
medium sands in the Wentworth classification and the other soil classes were 
fine sands. Shell fragments in coastal and coquina scrub soils result in larger 
mean grain size than other soils that are composed mainly of quartz grains. 

KSC Background screening values for soil are given in Appendix A, Table A-1 . 
Screening values are calculated as twice the mean. Values are given for all soils 
and by soil classes (1 1 classes total). The NASA/KSC Remediation Team 
decision for screening allows only inorganic data to be used as a screening tool. 
Organic data should be discussed in the uncertainty section of reports. 

Combined values for pesticides (as noted on table) can only be used for the 
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following classes: saltwater wetland, citrus hammock, citrus scrub, and disturbed. 
To use the screening tables: 1) screen site data against the combined mean; 2) if 
the site value is higher than the combined mean, go to the soil class that 
corresponds to site data sampling locations. Figure 2.2 illustrates KSC 
background classification information. Individual site maps can be obtained, 
upon reqest, from NASA support contractor when additional site details are 
needed. 

Groundwater 

Several groundwater aquifers occur beneath the surface of KSC (Clark, 1987c). 
The aquifer of primary concern for contamination issues is the Surficial aquifer 
that occurs in the saturated part of the moderately permeable Pleistocene and 
Holocene deposits of fine to medium sand, shell, coquina, silts, and marl. The 
Surficial aquifer can be divided into four subsystems: Dune, Dune-Swale, West 
Plain, and Marsh. These subaquifers differ in area, amount of recharge, and 
degree of interaction with saline water of the Indian River Lagoon and Atlantic 
Ocean. 

We located six sample sites in each subsystem, 24 total sites. The sampling plan 
designated that a shallow well (4.6 m) was to be installed at each site. 
Intermediate wells (10.7 m) were to be installed at four sites per subsystem (16 
total); deep wells (15.2 m) were to be installed at three sites per subsystem (12 
total). A total of 52 wells were planned. Due to the depth of the confining unit at 
one location, the deep well was not installed there. Therefore, a total of 51 wells 
were installed at varying depths. 

Groundwater samples were collected using standard protocols. Groundwater 
samples were analyzed for organochlorine pesticides, aroclors, chlorinated 
herbicides, PAH, total metals, dissolved oxygen (DO), turbidity, pH, specific 
conductivity, temperature, total dissolved solids (TDS), and total organic carbon 
(TOC). 

All organochlorine pesticides (25), all aroclors (6), and all chlorinated herbicides 
(18) were below detection in all samples. Ten PAHs were above detection in one 
to four samples. Four PAHs were above detection limits in only one sample 
each, and these values were between the method detection limit and the 
practical quantitation level; therefore, the Remediation team decided to treat 
these as below detection. Co and Hg were always below detection. Be, Ag, and 
Zn were above detection in just one sample each. 

For some parameters, frequency of occurrence above detection varied with 
subaquifer or depth. PAHs were above detection only in shallow wells of the 
Dune, Dune-Swale, and West Plain subaquifers. As and Cd were most 
frequently above detection in the Dune subaquifer. 
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Among metals only Al, Ca, Cl, Fe, Mg, Mn, K, and Na were above detection in 
sufficient samples to compare concentrations. In addition, total dissolved solids 
(TDS), total organic carbon (TOC), specific conductivity, pH, dissolved oxygen 
(DO), and field temperature could be compared. 

Univariate, two-way ANOVA where subaquifer and depth were fixed effects was 
conducted using temperature and log-transformed chemistry data. Models were 
not significant for Al and DO; the significance level for the model (p=0.057) for Fe 
was marginal. Interactions were significant for pH. TOC differed across 
subaquifers but not depths. Ca, Cl, Mg, Mn, K, Na, TDS, and conductivity 
differed with subaquifer and depth. 

For screening purposes, a simpler classification of groundwater was desired. 

The regulatory criteria (Florida Department of Environmental Protection [FDEP]) 
for dividing groundwater into classes G2, with TDS <10000 mg/L, and G3, with 
TDS >10000 mg/L, were adopted. Some parameters were more frequently 
above detection in class G2 (Cd, Fe, Tl) and some were more frequently above 
detection in class G3 (Sb, As, Pb). Ca, Cl, Mg, K, Na, TDS, and conductivity 
were substantially higher in class G3, as would be expected. 

The baseline data suggest that widespread contamination of the Surficial aquifer 
on KSC has not occurred. No organochlorine pesticides, aroclors, or chlorinated 
herbicides occurred above detection limits. Although pesticide residues or 
degradation products and chlorinated herbicides occurred in some soils, those 
concentrations were low and migration into the aquifer either has not occurred or 
has not been widespread. Some PAHs occurred in the shallow wells. PAHs 
occur in a variety of KSC soils at relatively low concentrations. Some occurrence 
in shallow wells is not surprising. PAHs have both natural and anthropogenic 
sources (e.g., Suess 1976, Standley and Simoneit 1987, Jones et al. 1989b, c). 

Most trace metals were in low concentrations in KSC groundwater if they occur 
above detection levels. This is consistent with the low concentrations of most 
trace metals in KSC soils and the primarily quartz composition of the terrigenous 
deposits comprising the surficial sediments of Merritt Island (Brown et al. 1962, 
Milliman 1972, Field and Duane 1974). Al, Fe, and Mn occurred above detection 
limits more frequently than other trace metals. Al and Fe are abundant crustal 
components and are present in KSC soils. Intense leaching, particularly in acid 
scrub and flatwoods soils, mobilizes Al and Fe (Paton et al. 1995). Iron is a 
typical constituent of groundwater in the Surficial aquifer in Florida (Miller 1997). 
Mn is one of the most abundant trace elements (Kabata-Pendias and Pendias 
1984); it is present in KSC soils but the concentrations are relatively low. 

Solution and precipitation of Fe and Mn are affected by pH and oxidation- 
reduction conditions. 

The chemical parameters varying most with subaquifer and depth were Ca, Cl', 
Mg, K, and Na, and conductivity and TDS that are related to these cations and 
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anions. The trends were generally consistent among these; the shallow wells in 
the Dune-Swale subaquifer had the lowest values. Concentrations increased 
with depth within a subaquifer. At a given depth, concentrations in the Dune- 
Swale and West Plain subaquifers were lower than in the Dune and Marsh 
subaquifers. These trends reflect increased mineralization with depth and 
differences between the freshwater Dune-Swale and West Plain subaquifers and 
the more saline Dune and Marsh systems. The Dune and Marsh subaquifers 
interact with saline water of the Atlantic Ocean and Indian River Lagoon system, 
respectively (Clark 1987c). 

The screening table for groundwater is given in Appendix A, Table A-2. 
Screening values are calculated as twice the mean. The NASA/KSC 
Remediation Team decision on groundwater was to separate the groundwater 
into FDEP G2 and G3 groundwater classes. To use the screening table for 
groundwater: 1) collect TDS data at all groundwater sampling locations; 2) 
determine proper groundwater class for site data based on TDS data collected. 
FDEP G2 groundwater class is TDS less than 10,000 mg/L. FDEP G3 
groundwater class is TDS greater than 10,000 mg/L. 

Surface Water 

KSC is surrounded by the Indian River Lagoon (IRL) System that extends along 
the East Coast of Florida from Ponce de Leon Inlet to St. Lucie Inlet near Stuart. 
This is system includes the Indian River, Banana River, and Mosquito Lagoon. 
These basins are shallow, aeoiian, lagoons with depths averaging 1 .5 m and 
maximums of 9 m, which are generally restricted to dredged basins and 
channels. The major freshwater body within KSC property is Banana Creek, 
which drains the numerous estuaries adjacent to the Space Shuttle launch pads. 

Location of the surface water sampling stations was determined based on the 
watershed basins. Forty stations were selected to incorporate samples from 
open lagoonal water, rivers, creeks, ditches, borrow pits, and impoundments. 
Samples were collected using standard sampling protocols. Basins included 
Banana Creek, Banana River, Indian River Lagoon, Mosquito Lagoon, saline 
ditches (salinity > 6 ppt), and freshwater ditches (salinity < 6 ppt). 

Surface water was analyzed for organochlorine pesticides, aroclors, chlorinated 
herbicides, PAH, and metals. Field parameters such as pH, temperature, 
turbidity, DO, and conductivity were also measured at each sampling location. 

All of the aroclors (6) and chlorinated herbicides (18) were below detection. One 
of 25 organochlorine pesticides (Dieldrin) was above detection as were five of 1 7 
PAHs. Sixteen of 24 metals were above detection limits; eight (Ba, Cd, Cr, Co, 
Hg, Ni, Vn, and Zn) were always below detection. Two PAHs (naphthalene, 
fluorene) and one metal (Cu) were above detection in only one sample. These 
were treated as always below detection by the Remediation team. 
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The occurrence of Dieldrin is probably related to past agricultural use. 
Concentrations of PAHs were low; these may result from natural sources or 
regional deposition. 

Nine metals (Sb, As, Be, Cu, Pb, Mn, Se, Ag, and Tl) were above detection in too 
few samples to test for differences among watershed basins. Seven metals 
commonly above detection limits (Al, Ca, Cl, Mg, Fe, K, and Na) differed among 
basins (ANOVA, p<0.05). Patterns of differences varied among metals. For Al, 
Banana Creek was higher than the other basins. Fe was higher in Banana 
Creek, saline ditches, and freshwater ditches compared to Banana River, Indian 
River Lagoon, and Mosquito Lagoon. Values of Ca, Cl' , and Mg occurred in 
three classes with Banana Creek, Mosquito Lagoon, and Indian River Lagoon the 
highest, Banana River and saline ditches intermediate, and freshwater ditches 
low. K was highest in Mosquito Lagoon, intermediate in Banana Creek, Indian 
River Lagoon, Banana River, and saline ditches, and lowest in freshwater 
ditches. Na was highest in Mosquito Lagoon and the Indian River Lagoon, 
intermediate in Banana Creek, Banana River, and saline ditches, and lowest in 
freshwater ditches. 

Screening tables for surface water are given in Appendix A, Table A-3. 

Screening values are calculated as twice the mean. The screening table for 
surface water has eight classes. To use the screening table for surface water: 1) 
collect salinity measurements at all surface water sampling locations; 2) compare 
site sample data to the surface water combined values based on the appropriate 
salinity ranges. If the site value is higher than the KSC Background combined 
salinity value, go to the appropriate surface water basin class for site data in the 
surface water table and compare site value to that. 

Sediment 

Approximately 90% of the IRL bottom area is believed to be flat, exposed 
substrate, and consist primarily of sand and shell fragments (Gilmore 1977). A 
thin layer of silt often overlays the bottom in the more open portions of the 
estuary while a surf icial layer of organic detrital material is usually present in 
portions adjacent to shore areas (Woodward-Clyde Consultants 1994). 

However, fine-grained, organic-rich mucky sediment occurs in about 10% of the 
Lagoon in deposits ranging up to more than 2 m thick. 

Sediments may have been affected by anthoropogenic modifications including 
dredging the Intercoastal Waterway and Haulover Canal, stabilization of inlets, 
construction of causeways, land filling, agricultural development, diking, 
impoundment for mosquito control, and modifications related to the space 
program. 
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Sediment sampling stations were co-located with surface water sampling 
locations. A total of 40 stations were selected to incorporate samples from open 
lagoonal water, rivers, creeks, ditches, burrow pits, and impoundments. Stations 
included 18 ditches with five located near KSC’s industrial areas. 

Sediments were analyzed for organochlorine pesticides, aroclors, chlorinated 
herbicides, PAH, and metals. Other parameters such as percent solids, pH, 
resistivity, texture, and TOC were also analyzed. 

All of the aroclors (6), 16 of 18 chlorinated herbicides, 24 of 25 organochlorine 
pesticides, 6 of 18 PAHs, and 7 of 23 metals were always below detection. 
Chlorinated herbicides, organochlorine pesticides, and PAHs that were above 
detection were at low to very low frequencies. Ten metals (Al, Ca, Cr, Fe, Pb, 
Mg, Mn, K, Na, and V) were above detection in sufficient samples to analyze for 
difference among watershed basins; none were significant (ANOVA, p < 0.05). 

The screening table for sediment is given in Appendix A, Table A-4. Screening 
values are calculated as twice the mean. There is only one class for sediment. 

Database Evaluation and Validation 


An extensive evaluation and validation of the database was conducted. Data 
collection efficiency was 99.99%. Field methods followed Florida Department of 
Environmental Protection (DEP) and NASA/KSC procedures. All analyses used 
methods approved by the Environmental Protection Agency (EPA). All sample- 
holding times were met. Chain of custody records were maintained with only 
minor errors. Results of equipment blank analyses indicated no significant 
procedural contamination of field samples. Results of method blank analyses 
indicated possible metal contamination in five sample runs. Low level sodium 
and calcium contamination did not meaningfully impact estimated means. 
Aluminum contamination in the laboratory may have produced a positive 4.25% 
bias in the estimated mean for coastal soils. Assessment of surrogate and spike 
recovery indicated good laboratory quality control. Metal analyses were of high 
quality with few problems noted. Matrix interferences were an issue in several 
coastal soil samples. Organic analyses were more variable than metals; this is 
expected given the more complex methodologies. However, the organic 
analyses results were of generally good quality, and most organics were below 
detection. 
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SECTION 1 
Introduction 

This report documents background chemical composition of pristine soils, 
groundwater, surface water, and sediments of John F. Kennedy Space Center 
(KSC). Kennedy Space Center is a complex environment; the chemical 
composition of these media is a product of geologic history, climate, interactions 
with biota, and anthropogenic effects (such as citrus, agriculture, and ranching). 

The Landscape of Kennedy Space Center 

1.1. Location 

Kennedy Space Center is located on the east coast of central Florida in Brevard 
County, at approximately 28.5 degrees north latitude and 81 .7 degrees west 
longitude (Figure 1.1). KSC is located on Merritt Island, a relict barrier island. 
Cape Canaveral Air Force Station (CCAFS) occupies the adjacent Cape 
Canaveral barrier island. Large water bodies surround these lands: the Atlantic 
Ocean, Banana River, Indian River, and Mosquito Lagoon. 

1.2. Climate 

Merritt Island experiences a warm, humid climate. Long-term precipitation 
records (1888-1987) give a mean annual precipitation of 136.6 cm (53.8 in) for 
Titusville, but annual rainfall varies widely (low: 84.8 cm - high: 207.5 cm) 
(Mailander, 1990). There is also seasonal variation in precipitation with a wet 
season from May to October and the rest of the year relatively dry. January is 
typically the coldest month with a mean minimum temperature of 9.6 C (49.2 F) 
and a mean maximum temperature of 22.3 C (72.2 F). July is typically the 
hottest month with a mean minimum temperature of 71 .4 F (21 .9 C) and a mean 
maximum temperature of 33.3 C (91.9 F) (Mailander 1990). 

1.3. Geology 

Florida has a complex geologic history with repeated periods of deposition when 
the Florida Plateau was submerged and erosion when the seas recessed 
(Randazzo 1997, Scott 1997). The oldest formation known to occur beneath 
Brevard County and KSC, the Avon Park limestone, was deposited in the early 
Eocene in an open ocean (Cooke 1945). This was followed by a withdrawal of 
the sea and a period of erosion. In the late Eocene, the seas advanced and 
limestones of the Ocala group were deposited (Cooke 1945). Following another 
period of recession of the sea and erosion of the land surface, the Hawthorn 
formation of calcareous clay, phosphatic limestone, phosphorite, and radiolarian 
clay was deposited in the late Miocene (Cooke 1945, Brown et al. 1962). 
Overlying this are unconsolidated beds of fine sand, shells, clay, and calcareous 
clay of late Miocene or Pliocene age (Brown et al. 1962). Surface strata in 
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Brevard County are primarily unconsolidated white to brown quartz sand 
containing beds of sandy coquina of Pleistocene and Holocene age (Brown et al. 
1962). See Figure 1 .2. 

In addition to the sequences of sediments of varying age, the surface of Florida is 
marked by a series of terraces and former shorelines of varying ages. In Brevard 
County, two terraces have been recognized, the Silver Bluff Terrace on Cape 
Canaveral and Merritt Island and the Pamlico Terrace on the mainland (Healy 
1975). 

During the Pleistocene (ca. 1 .6 million years before present [yr B.P.] to 13,000 yr 
B.P.), repeated glaciation of the northern hemisphere produced fluctuations in 
sea level (Bowen 1978). At the maximum of the Wisconsinan glaciation (ca. 
18,000 yr B.P.), sea levels were on the order of 100 m lower than at present, and 
substantial additional areas were exposed along the Atlantic and Gulf coasts, 
including Florida (Field and Duane 1974, Delcourt and Delcourt 1981). 

The alternating high and low sea stands of the Pleistocene and Holocene (since 
ca. 13,000 yr B.P.) shaped the surface of Brevard County. The outer barrier 
island and Cape Canaveral formed after sea levels rose when the Wisconsinan 
glaciers retreated (Davis 1997). Cape Canaveral is mapped as Holocene in age 
(Brooks 1981). Brooks (1972) suggested that the formation of the Cape 
Canaveral peninsula began about 7,000 years ago. Cape Canaveral is part of a 
prograding barrier island complex, the result of southward growth of an original 
cape at the site of the present False Cape (White 1958, 1970). Multiple dune 
ridges on Cape Canaveral suggest that periods of deposition and erosion 
alternated (Chaki 1974). The barrier island separating Mosquito Lagoon from the 
Atlantic Ocean also originated about 7,000 years ago (Mehta and Brooks 1973). 
However, its history has been marked by erosion, overwash, and landward 
migration rather than progradation; these processes continue today (Mehta and 
Brooks 1973). Some areas of the barrier island south of Cape Canaveral have a 
history of overwash, while others have been more stable (Bader and Parkinson 
1990). 

Merritt Island also formed as a prograding barrier island complex; the eastern 
edge of Merritt Island at its contact with the Mosquito Lagoon and the Banana 
River forms a relict cape aligned with False Cape (White 1958, 1970). Multiple 
dune ridges apparently represent successive stages in this growth. Brooks 
(1972) suggested that the geologic history of the Merritt Island-Cape Canaveral 
barrier island was complex. The western portion of Merritt Island is substantially 
older than the east (Brooks 1972, Clapp 1987). Erosion has reduced the western 
side to a nearly level plain (Brown et al. 1962). 
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1.4. Soils 


Soils differ through the interaction of several factors: climate, parent material, 
topography, organisms, and time (Jenny 1941 , 1980). The soils of KSC are 
mapped in the soil surveys for Brevard County (Huckle et al. 1 974) and Volusia 
County (Baldwin et al. 1980), and the resulting soil pattern is complex. Numerous 
soil series and land types are represented, and these include representatives of 
many of the major soil groups (Schmalzer and Hinkle 1990). This is interesting 
since Merritt Island is a relatively young landscape and one formed from coastal 
plain deposits. Some differences in soil parent material do occur. In particular, 
soils that formed in deposits over limestone, coquina, or other alkaline material 
differ greatly in properties from those formed in sand. Textural differences in 
parent material such as that between loam or clay material and sand also 
influence soil properties. 

The primary source of parent material for KSC soils are sands of mixed terrestrial 
and biogenic origin. The terrestrial material originated from southern rivers 
carrying sediments eroded from highly weathered Coastal Plain and Piedmont 
soils; these sediments are quartzose with low feldspar content (Milliman 1972). 
These sediments moved south through long-shore transport and may have been 
reworked repeatedly. The biogenic carbonate fraction of the sand is primarily of 
mollusk or barnacle origin with lesser contributions of coralline algae and 
lithoclasts; some may be reworked from offshore deposits of coquina and oolitic 
limestone (Milliman 1972). 

The Cape Canaveral-Merritt Island complex is not all of the same age, as 
discussed earlier. Soils on Cape Canaveral, False Cape, and the barrier island 
section on the east side of Mosquito Lagoon are younger than those of Merritt 
Island and therefore have had less time to weather. Well drained soil series 
(e.g., Palm Beach, Canaveral) in these areas still retain shell fragments in the 
upper layers, while those inland on Merritt Island (e.g., Paola, Pomello) do not. 
The presence of shell fragments influences soil nutrient levels, particularly 
calcium and magnesium, and pH. The eastern and western sections of Merritt 
Island differ in age. The eastern section of Merritt Island inland to about State 
Route 3 has a marked ridge-swale topography presumably retained from its 
formation as a barrier island, while west of State Route 3, the island is flatter, 
without obvious ridges and swales probably due to the greater age of this 
topography. 

Differences in age and parent material account for some soil differences, but on 
landscapes of Merritt Island with similar age, topography has a dramatic effect on 
soil formation. Relatively small elevation changes cause dramatic differences in 
the position of the water table that, in turn, affect leaching, accumulation of 
organic matter, and formation of soil horizons. In addition, proximity to the lagoon 
systems influences soil salinity. 
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1.5. Groundwater 


The geologic structure and composition of the Merritt Island-Cape Canaveral 
barrier island complex together with climatic conditions form the basis for the 
hydrology of the system. Groundwater hydrology of KSC has been the subject of 
several studies (e.g., Edward E. Clark Engineers-Scientists, Inc., 1985; 1987a; b; 
c) [hereafter referenced as Clark]; the discussion that follows is based primarily 
on the areawide survey (Clark, 1987c). See Schmalzer and Hinkle (1990) for 
additional details. 

The principal artesian aquifer beneath KSC is the Floridan aquifer, which occurs 
within the Ocala limestones (Figure 1 .3). Recharge areas for this aquifer are the 
high ridges of central Florida. This is a large and productive aquifer; however, in 
the coastal areas, as beneath KSC, the water is highly mineralized. This aquifer 
is confined by the silts and clays of the Hawthorn formation in most places. 
Secondary artesian aquifers occur within the Hawthorn formation and the 
Caloosahatchee Marl Equivalent. The Hawthorn Limestone aquifer is associated 
with thin, discontinuous beds of limestone, sandstone, and sand within the silts 
and clays of the Hawthorn formation. It is recharged by upward leakage from the 
Floridan aquifer. The Shallow Rock aquifer is associated with beds of partially 
consolidated shelly quartz sand with silt and grey clay and some medium hard 
limestone of the Tamiami formation or Caloosahatchee Marl Equivalent. 

Recharge is by upward leakage from the Floridan aquifer. The Semi-artesian 
Shell and Sand Bed aquifer is associated with minor, discontinuous sand and 
shell beds within the Caloosahatchee Marl Equivalent. There is little freshwater 
recharge of this aquifer, and it may act as a conduit for seawater intrusion. Both 
the Shallow Rock and Sand and Shell Bed aquifers are confined by less 
permeable sediments of the Caloosahatchee Marl Equivalent. The artesian 
aquifers have little direct influence on surface vegetation; however, artesian wells 
have been used to irrigate orange groves and previously to maintain water levels 
in some mosquito impoundments on Merritt Island (Clark 1987c). 

The Surficial aquifer occurs in the saturated part of the moderately permeable 
Pleistocene and Holocene deposits of fine to medium sand, shell, coquina, silts, 
and marl. Its upper boundary is the water table and the lower boundary is the 
confining unit at the base of the Pleistocene and Holocene deposits. Recharge is 
by direct infiltration of rainfall. The higher sand ridges in the center of the island 
are particularly important for recharge. These ridges are relatively high, are 
composed of permeable sands, and infiltration is less restricted by subsurface 
hardpans than in other areas. Two important areas of sand ridges have been 
distinguished: the Happy Creek Sand Ridges north of Banana Creek and the 
Schwartz Road Sand Ridges south of Banana Creek. From these prime 
recharge areas, groundwater flows east and west toward the lagoon systems and 
the ocean. Discharge from the surface aquifer is from evapotranspiration, 
seepage into canals and ditches, seepage into interior wetland swales, and 
seepage into impoundments, lagoons, and the ocean. Most of the seepage into 
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interior wetland swales is subsequently lost to evapotranspiration. Seasonal 
fluctations in the water table occur with changes in precipitation and 
evapotranspiration. The water table is highest late in the wet season (typically 
September-October) and drops as precipitation declines. In the winter, 
evapotranspiration is low as temperatures decline and some of the vegetation is 
dormant. In spring, evapotranspiration increases and the water table may decline 
during spring droughts. See Mailander (1990) for further discussion of 
precipitation and evapotranspiration patterns. The Surficial aquifer is extremely 
important since it supports the freshwater wetlands and provides fresh 
groundwater discharge to the surrounding subsaline lagoons (Clark 1987c). 

The Surficial aquifer can be divided into several subsystems (Figure 1 .4). The 
Dune (Barrier Island) subsystem has a lens of freshwater less than 3 m (10 ft) 
thick on top of intruded saline water. The primary dune acts as the prime 
recharge area. Shallow groundwater flows east of the ridge to the Atlantic Ocean 
and west to Banana River, Mosquito Lagoon, or swales; at depth (> 6.1 m [20 ft]) 
flow is to the Atlantic Ocean. The Dune-Swale subsystem includes the high 
ridges with permeable sand that favor recharge. This is the only area where the 
freshwater recharge of the deeper layers of the surficial aquifer occurs. During 
most of the year, shallow groundwater discharges to the swales. At the 
beginning of the rainy season after the spring drought, swales collect water and 
remain flooded; lateral and downward seepage from the swales helps to 
recharge the groundwater. In areas of pine flatwoods and swales, topography is 
lower and most soils have well-developed humic hardpans (spodic horizon, Bh 
layer) that restrict infiltration. During heavy rains, water perches above the 
hardpan and infiltrates slowly into the Surficial aquifer. This increases 
evapotranspiration and reduces recharge relative to the prime recharge areas. In 
the West Plain and Marsh (Lowland) subsystems, the water table is typically 
within 0.9 m (3 ft) of the land surface, evapotranspiration losses are high, and the 
dispersed saline water interface renders water quality variable. In the West Plain 
south of Banana Creek, a limerock "hardpan" replaces the humic hardpan of the 
Dune-Swale flatwoods. Along the coastlines, the Surficial aquifer contacts the 
saline water of the Atlantic Ocean and the brackish lagoons. Seawater intrusion 
occurs as a wedge at the base of the Surficial aquifer since seawater is denser 
than fresh. The position of the fresh-saline water interface fluctuates; when water 
levels are low saline water moves inland, and when water levels are high saline 
water is forced out, producing a dynamic system. 

1.6. Surface Water 

Kennedy Space Center is surrounded by the Indian River Lagoon System that 
extends along the East Coast of Florida from Ponce de Leon Inlet to St. Lucie 
Inlet near Stuart, Florida. This System was formed by changing sea levels, and 
its prominent features are the southern barrier islands, the Cape Canaveral 
foreland formation, the western mainland ridges, and the valleys and sloughs 
between the ridges (Head 1981). 
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This area is very biologically diverse as it includes the temperate Carolinian and 
the subtropical Caribbean zoogeographic Provinces. KSC is located in the 
transition zone between these two Provinces and is bordered by Mosquito 
Lagoon to the north, Banana River to the south, Indian River to the west, and the 
Atlantic Ocean to the east. These basins are shallow, aeolian, lagoons with 
depths averaging 1 .5 m and maximums of 9 m generally restricted to dredged 
basins and channels. 

Mosquito Lagoon and the Indian River are connected by Haulover Canal and the 
Intercoastal Waterway. Water flow between these two systems is primarily wind- 
driven. Because of the various anthoropogenic modifications related to the 
space program and mosquito control, circulation between Mosquito Lagoon and 
the Banana River was blocked in the earlier 1 960s. 

The Indian and Banana Rivers mix in the southern region near Eau Gallie, and 
through a man-made canal located just south of KSC. This navigation canal 
accesses the Atlantic Ocean through the Port Canaveral Locks, whose oceanic 
waters influence surface water quality in the northern Banana River. The 
northern-most Banana River is inside KSC property and closed to motorized boat 
traffic. It is part of the Merritt Island National Wildlife Refuge and its water quality 
is one of the best in the Indian River Lagoon System (Woodward-Clyde 
Consultants 1994). The region of the Banana River north of the NASA 
Causeway includes Pintail Creek and Max Hoeck Back Creek. Very little tidal 
fluctuation occurs, and the water movement in this location is influenced primarily 
by wind and evaporation. 

The major fresh-water body within KSC property is Banana Creek, which drains 
the numerous estuaries adjacent to the Space Shuttle launch pads via a canal 
located northwest of the Vehicle Assembly Building to the Indian River. Salinity 
usually increases in a westward direction, but depending on wind direction, the 
Indian River system can have a greater or lesser affect on the Banana Creek 
water quality. Other freshwater inputs to the estuarine system surrounding KSC 
include direct precipitation, stormwater runoff, discharges from impoundments, 
and groundwater seepage. 

1.7. Sediment 

Numerous anthoropogenic modifications changed the natural ecosystem 
surrounding KSC. These included dredging the Intercoastal Waterway and 
Haulover Canal, stabilization of inlets, construction of causeways, land filling, 
agricultural development, diking, impoundment for mosquito control, and 
modifications primarily related to the space program. 

These modifications led to the fragmentation of the native landscape that 
inherently changed sediment quality and characteristics. Because sediments are 
important for organic decomposition in both freshwater and marine systems 
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(Hargrave 1973, Nixon 1981), these landscape modifications inevitably affected 
sediment ecology surrounding KSC. 

Within KSC property, the construction of roads, causeways, buildings, 
launchpads, and the Space Shuttle runway required additional soil. This land 
filling led to the formation of several burrow pits and relatively deep basins in the 
Banana River. The Banana River bottom topography was also modified to 
accomodate the Intercoastal Waterway and to create a navigable channel to 
access the Vehicle Assembly Building. 

Numerous alteration to the marsh communities occurred in the late 1950 earlier 
1 960, the most prevalent being impoundment and diking as a control method for 
mosquitoes (Rey and Kain 1989). Most of them created numerous shallow pond- 
like features along the margins of the Indian River Lagoon System. These 
impoundments usually have a mucky substrate that is not directly exported to the 
lagoon. 

Approximately 90% of the IRL bottom area is believed to be flat, exposed 
substrate, and consist primarily of sand and shell fragments (Gilmore 1977). A 
thin layer of silt often overlays the bottom in the more open portions of the 
estuary while a surficial layer of organic detrital material is usually present in 
portions adjacent to shore areas (Woodward-Clyde Consultants 1994). 

However, fine-grained, organic-rich mucky sediment occurs in about 10% of the 
Lagoon in deposits ranging up to more than 6 feet thick. These tend to be found 
in the mounths of tributary creeks, sheltered areas near harbors and causeways, 
and in the deeper parts of the Intercoastal Waterway (Woodward-Clyde 
Consultants 1994). These muck deposits tend to have high oxygen demand, 
particle-reactive metals and, synthetic organic compunds (Schropp et al. 1990). 

1.8. Human History 

Humans have occupied central Florida for thousands of years and interacted with 
the environment (Davison and Bratton 1986, Bense 1994). Activities that would 
effect background chemical composition of soil, groundwater, surface water, and 
sediment are relatively recent. Euro-American settlement in the 1 9 th and early 
20 th centuries included logging, citrus agriculture, and free-range grazing of cattle 
(Davison and Bratton 1986). Use of chemical fertilizers and pesticides 
developed over time in agriculture, particularly citrus. 

Organized efforts at mosquito control in the northern Indian River Lagoon (IRL) 
began in the 1940s and intensified after World War II (Provost 1959, 1977). 
Massive quantities of DDT were applied between 1946 and 1951; other 
insecticides were then adopted, because salt marsh mosquitos had become 
resistant to DDT. There was no documentation of the effects of insecticide 
applications on marsh ecosystems. Effects on non-target insects, arthropods, 
and birds must have been substantial (Sykes 1980). The population of the 
Dusky Seaside Sparrow ( Ammodramus maritimus nigrescens) on Merritt Island 
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was estimated to have declined by 70% by 1957 due to aerial spraying of 
insecticides (Nicholson in Trost, 1968). DDT metabolites and other 
organochlorines were detected in fish (Thompson et al M 1977) and in the eggs 
(Blus et al. 1974, Thompson et al. 1977) and tissue samples (Nesbitt et al. 1981) 
of Brown Pelicans ( Pelecanus occidentafis carolinensis) collected in the vicinity 
of Merritt Island in the late 1 960s and early 1 970s. DDT levels were generally 
low, and thinning of egg shells was slight (Blus et al. 1974). 

Concerns over massive insecticide application and development of insecticide 
resistance by mosquitos spurred consideration of alternative control measures 
(Provost 1959, 1977). The life cycle of salt marsh mosquitos could be interrupted 
by maintaining flooded conditions in the irregularly flooded marshes that were 
primary breeding areas (Provost 1959, Clements and Rogers 1964). This was 
achieved by building perimeter dikes around salt marshes and flooding the marsh 
by either trapping rain water and runoff, pumping water from the lagoon, or 
tapping artesian wells (Provost 1959). Although flooding was necessary only in 
the mosquito breeding season, continuous flooding was common early in the use 
of impoundments (Provost 1959). The construction of higher, permanent dikes 
began in 1959, and most marshes were impounded by 1970 (Rey and Kain 
1 989). This reduced the widespread use of insecticides. 

1.9. Reasons for Study 

KSC has been the primary launch complex for the United States Space program 
since the 1960’s. In this time, many industrial practices have required use of 
hazardous materials for day to day operation of this launch complex. The uses 
of these hazardous commodities have lead to potential contamination concerns 
center wide. The NASA/KSC Environmental Program Office Remediation 
Program Group is charged with investigating areas that may be contaminated. 
The remediation group is required by their Resource Conservation and Recovery 
Act (RCRA) permit to investigate potential release locations (PRLs). The group 
compiled a list of PRLs based on past industrial practices suspected to occur at 
each site. Each PRL is investigated to determine if contamination is present. If 
contamination is found, the horizontal and vertical extent and the source of the 
contamination are determined as well as any impacts to human health and the 
environment. 

Data collected during the various stages of the process are screened against 
current regulatory risk-based screening values. These screening values include 
values for human health (residential and industrial) and ecological scenarios. 
CCAFS developed the Baseline Data Development Program (BDDP) in 1 996 to 
develop background numbers which would be used in assisting the clean up of 
their remediation sites (O’Brien and Gere Engineers, Inc. 1996). At that time, 

KSC adopted those numbers. Due to the differences in the landscape (age, 
vegetation types, etc. discussed previously), KSC needed to develop baseline 


8 



(background) numbers specific to KSC. The purpose of this study was to 
develop the baseline (background) values specific to KSC. 

When the subject of remediating a site is reached in the investigation process, 
the current screening values may be extremely conservative and may actually 
represent values that are lower than naturally exist within the landscape. In this 
study, areas of the landscape with little direct impact by industrial or launch 
operations were sampled. Sample locations were chosen away from known 
Solid Waste Management Units (SWMU). It should be noted that some soil, 
surface water, and sediment samples were collected within the industrial areas of 
KSC. Soil samples were collected as part of the disturbed soil class. Surface 
water and sediment samples were collected within the industrial area as 
requested by remediation team members to reflect background concentrations as 
part of the stormwater drainage systems as well as daily activities occurring on 
KSC. No sample was collected from any obvious release location. Potential 
impacts of site operations on these samples may include contamination by 
vehicles to include parking lot run-off and stormwater drainage. The data 
developed during this effort will be used to assist with clean up of remediation 
sites on KSC. The goal is to use the data as a screening tool, i.e. contaminant 
concentrations that exceeded risk-based screening values but are below 
background numbers would not force clean up at a given site. 
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SECTION 2 
Soil 


2.1 Methods 

2.1.1 Site selection 

Numerous soil series occur on Kennedy Space Center (Huckle et al. 1974, 
Baldwin et al. 1980, Schmalzer and Hinkle 1990); 58 series or land types occur 
(Table 2.1). Chemical and physical characteristics of these soils vary (Madsen 
1980, Schmalzer and Hinkle 1987, 1992a, 1992b). Sampling all these soil types 
adequately was impossible. Therefore, it was necessary to group soil series into 
similar classes before sampling. 

We divided soils first into four groups: Upland, Wetland, Agricultural, and 
Disturbed. Upland soils are not flooded for substantial periods, while Wetland 
soils have standing water for substantial periods. Flooding affects organic matter 
accumulation, oxidation-reduction conditions, and other chemical properties of 
soils (Ponnamperuma 1972). We divided Upland soils into well-drained and 
poorly drained categories. Poorly drained soils accumulate more organic matter, 
which forms the cation exchange capacity in these soils retaining nutrients and 
metals (Schmalzer and Hinkle 1987, 1992b, 1996). We divided well-drained, 
upland soils into three classes: 1) geologically recent, alkaline, sandy soils of 
coastal dunes where the vegetation is coastal dunes, coastal strand, or coastal 
scrub; 2) old, inland, leached, acid, sandy soils where the vegetation is oak-saw 
palmetto scrub or scrubby flatwoods; and 3) inland, circumneutral soils formed 
over coquina where the vegetation is oak-saw palmetto scrub or xeric hammock. 
We divided poorly-drained, upland soils into two classes: 1) acid, sandy soils with 
flatwoods vegetation; and 2) circumneutral to alkaline soils formed over coquina 
or limestone where the vegetation is mesic hammock (Table 2.1 ). 

The primary division of wetland soils was between: 1) inland, freshwater 
wetlands where the vegetation was freshwater marshes or hardwood swamps; 
and 2) coastal, brackish to saline wetlands where the vegetation was salt 
marshes or mangroves (Table 2.1). 

Agricultural soils were of two types: 1) active or abandoned citrus on scrub soils; 
and 2) active or abandoned citrus on hammock soils (Table 2.1). 

Disturbed soils included various types modified by construction (Table 2.1). This 
group could be heterogeneous, but there was no apparent division into 
homogeneous subgroups. 

This classification resulted in ten groups. We selected twenty sample locations 
in each for a total of 200 locations. Sample number per group was determined 
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based on variation in soil chemistry found in previous studies (Schmalzer and 
Hinkle 1992a, 1992b). 

A Trimble Pathfinder Professional XL Geographic Positioning System (GPS) unit 
was used to collect soil sampling locations using real-time differentially-corrected 
methods (Trimble Navigation Limited 1994). Locations were exported to North 
American Datum 1 927 (NAD27) State Plane coordinates for overlay in a 
Geographic Information System (GIS). 

2.1.2 Sampling 

Soil sampling was conducted at 200 locations (Figure 2.1). A 0-1 ft (0-30.8 cm) 
layer composite sample was collected with a stainless steel scoop and bowl and 
placed in the appropriate containers for analysis. Preservatives for each analysis 
were used, as appropriate. Samples for bulk density were collected using a 
stainless steel ring, which was hammered into the ground. The bulk density- 
sampling ring was carefully collected to keep as much volume as possible inside 
the ring and was then placed in a plastic bag for analysis. Latex gloves were 
worn during sample collection and replaced for each sample collected. Proper 
decontamination procedures were conducted after each sample was collected. 
Environmental Conservation Laboratories (ENCO) was subcontracted for sample 
collection and analysis. ENCO followed sampling methods required by the 
“NASA/KSC Sampling and Analysis Plan for RCRA Facility Investigations at 
Kennedy Space Center, Florida and Cape Canaveral Air Station, Florida, Volume 
4” of the Generic Work Plans (SAP) (NASA 1996). Quality assurance/quality 
control samples were collected as required by the SAP. 

2.1.3 Chemical Analysis 

Table 2.2 lists the analyses that were conducted on each soil sample: 
organochlorine pesticides (EPA method 8081), aroclors (EPA method 8082), 
chlorinated herbicides (EPA method 8151), and polycyclic aromatic 
hydrocarbons (PAH) (EPA method 8310) were analyzed. Methods for 
organochlorine pesticides, aroclors, and chlorinated herbicides use gas 
chromatography (USEPA, 1 996). Polycyclic aromatic hydrocarbons were 
analyzed by high-pressure liquid chromatography (USEPA 1996). Metals were 
analyzed using one of the following EPA method numbers appropriate for the 
specific metal: 200.7, 204.2, 6010, 7210, 7471, 7520, 7610, 7770, or 7950 (Table 
2). Methods 200.7 (aluminum [Al]) and 6010 (arsenic [As], barium [Ba], beryllium 
[Be], cadmium [Cd], calcium [Ca], chromium [Cr], cobalt [Co], copper [Cu], iron 
[Fe], lead [Pb], magnesium [Mg], manganese [Mn], nickel [Ni], potassium [K], 
selenium [Se], silver [Ag], thallium [Tl], vanadium [V], and zinc [Zn] use 
inductively coupled plasma-atomic emission spectrometry (USEPA 1983, 1996). 

Methods 7210 (Cu), 7520 (Ni), 7610 (K), 7770 (sodium [Na]), 7950 (Zn) use 
atomic absorption, direct aspiration techniques (USEPA 1996). Method 204.2 
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(antimony [Sb]) uses an atomic absorption, furnace technique (USEPA 1983). 
Mercury (Hg) was analyzed using method 7471, a cold-vapor, atomic absorption 
technique (USEPA 1996). 

Soil samples were also analyzed for cation exchange capacity (CEC) using EPA 
method 9081 (USEPA 1996); this technique is based on Chapman (1965). Soil 
pH was determined on a 1 :1 soil/water slurry by electrode using EPA method 
9045 (USEPA 1996). Total organic carbon was determined by wet combustion 
(Nelson and Sommers 1982). Total percent solids was determined by drying to 
constant weight at 103-105 C [Standard Methods for the Examination of Water 
and Wastewate, 2540G(Clercerl et al. 1998)]. Bulk density was determined by 
the core method (Blake 1 965). Soil texture was determined by sieving through a 
series of standard sieves (Day 1965, McLane 1995). Resitivity of a soil water 
extract was measured using a M.C. Miller Company Soil Box; resistivity is the 
reciprocal of conductivity (Bower and Wilcox 1965), which is often reported. 

The documents “Test Methods for Evaluating Solid Waste” SW-846, (USEPA 
1996) and “Standard Methods for the Examination of Water and Wastewater” 
(Clercerl et al. 1998) were used by ENCO for analysis protocols. 

ENCO posses a Florida Department of Environmental Protection (FDEP) 
approved Comprehensive Quality Assurance Plan No. 960038. A data validation 
report was completed, see Appendix G. 

2.1.4 Data Analysis 

Data analyses was conducted using SPSS Version 9 (SPSS Inc., 1999) using 
the following approach. 

• Frequency of parameters occurring above the detection limits were 
determined. Where most of the data are below detection, intensive data 
analyses cannot be justified. 

• Box plots were used to scan for obvious outliers in the data. Outliers could 
arise from a contaminated sample or local, anomolous site conditions. 
Inclusion of outliers can skew the mean and standard deviation of a 
parameter. 

• Tests for normality of distributions were done using normality plots and 
Kolmogorov-Smirnov statistics with Lilliefors significance levels. Normality of 
distribution determines whether parametric or nonparametric analyses should 
be used or whether transformations are required. 

• Kruskal-Wailis nonparametric analog of one-way analysis of variance was 
used to test whether parameters differed among soil classes. Where the 
sample size of data above detection was sufficient, one-way analysis of 
variance (ANOVA) of transformed data (logi 0 ) followed by Games-Howell post 
hoc tests was used to determined how parameters differed among soil 
classes. Games-Howell tests do not assume equal variances (Ray and 
Quinn 1 989). These tests determine whether soil classes were the same for 
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a given parameter and the patterns of variation if differences were significant. 
If soil classes are not the same, then the use of a single mean (or screening 
value) to represent all soils may not be appropriate. 

The occurrence of data below detection levels is a complication for data analysis 
and interpretation. Various approaches can be taken (e.g., Breckenridge and 
Crockett 1995); here one-half the detection level was substituted for values 
below detection (USEPA 1998). No summary statistics are reported where all 
values are below detection. 

For screening purposes, data are given as twice the mean (USEPA 1998). The 
KSC Background Screening table for soil is located in Appendix A, Table A-1 . 

2.2 Results 

2.2.1 Soil Distribution 

Soil classes were distributed across the landscape in patterns related to 
topography, geology, landscape age, and human influences (Figure 2.2). Soil 
classes differ in extent (Table 2.3). Flatwoods, saltwater wetlands, and 
freshwater wetlands soils were the largest classes. 

Sample sites were distributed within these types (Figure 2.1). See Appendix B, 
Table B-1 for sample site descriptions and Table B-2 for sample site coordinates. 

2.2.2 Soil Chemistry 

Sixteen organochlorine pesticides, all (six) aroclors, fifteen chlorinated 
herbicides, one polycyclic aromatic hydrocarbon, and four metals were below 
detection in all samples (Table 2.4). Frequencies of organochlorine pesticides 
above detection limits in all soils were low (Table 2.5); however, frequencies 
were higher in agricultural (citrus scrub, citrus hammock), disturbed, and 
saltwater wetland soil classes. Frequencies of chlorinated herbicides above 
detection limits were low (Table 2.5); frequencies were slightly higher in 
agricultural (citrus scrub, citrus hammock), disturbed, and saltwater wetland soil 
classes. PAHs were above detection limits in relatively few soil samples (Table 
2.5); frequencies were greater in agricultural (citrus scrub, citrus hammock) and 
disturbed soil classes. However, PAH values above detection occurred in other 
soil classes. Among the metals, barium, cadmium, selenium, silver, and thallium 
occurred in few samples above detection limits (Table 2.5). Arsenic, copper, and 
mercury were above detection limits with an intermediate frequency, while the 
other metals were frequently above detection limits (Table 2.5). 

The Remediation team decided to treat five organochlorine pesticides as below 
detection in all samples based on their low frequency of detection (T able 2.6). 
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There was considerable variation among many soil parameters indicated in box 
plots and other exploratory analyses. We considered only one metal value to be 
an outlier. One value of arsenic was 140 mg/kg, while the next highest value 
was 8.5 mg/kg. This value was deleted from further analyses. 

Preliminary analysis of total organic carbon (TOC) data indicated that most 
values (186/220, 84.5%) were reported as >26,700 ppm (2.67%). These data 
provide little useful information on differences among KSC soils and were not 
analyzed further. 

Preliminary analysis of cation exchange capacity (CEC) data indicated a bimodal 
distribution with most of the data <80 meq/IOOg and a second group between 
500-1000 meq/IOOg. Mineral soils have CEC values typically <80 meq/IOOg; 
highly organic soils might have CEC = 180 meq/IOOg (Brady 1974). The 18 high 
values cannot be valid for KSC soils and were excluded from further analyses. 

KSC Background Screening values for soil are given in Appendix A, Table A-1 . 
Summary data are given in Table 2.7. Detailed summary statistics are given in 
Appendix B, Tables B-3 through B-13. 

All soil parameters had distributions that differed from normality (Kolmogorov- 
Smirnov test, p < 0.001). Transformed values (logio) of Al, As, Ca, Cr, Cu, Fe, 
Hg, K, Mg, Mn, Na, V, and Zn still differed from normality (p < 0.05); however, 
normality plots showed that the distributions were much improved such that 
analysis of variance could be conducted. One-way ANOVA is robust to modest 
departures from normality (Ray and Quinn 1989). 

Normality of distribution of resistivity and CEC was improved by transformation 
(logio); however, normality plots indicated that bulk density was closer to 
normality than transformed values. Therefore, ANOVA was conducted on 
transformed values of resistivity and CEC but on untransformed bulk density 
data. pH is expressed on a log scale and was not transformed further. 

Kruskal-Wallis tests indicated that all soil parameters differed among soil classes 
(p< 0.001 ). However, given the low frequency of detection of organics and some 
metals, ANOVA was conducted only for metals where >25 % of values were 
above detection and for pH, bulk density, resistivity, and CEC. All metals 
analyzed (Al, As, Ca, Cr, Cu, Fe, Pb, Mg, Mn, Hg, K, Na, V, Zn) were significantly 
different among types (p < 0.001) (Table 2.8). Variances were not homogeneous 
except for Zn (Levene test, p<0.05); thus, the Games-Howell test was 
appropriate for examining multiple comparisons (Table 2.8). 

Patterns of differences varied among metals (Table 2.8). Aluminum had low 
values in flatwoods, acid scrub, and coastal soils and higher values in other 
types. Arsenic had higher values in coastal and saltwater wetland soils and 
lower values elsewhere. Calcium was high in coastal and disturbed soils, low in 
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acid scrub and flatwoods, and intermediate in other types. Chromium, copper, 
manganese, and zinc had higher values in citrus scrub and citrus hammock soils 
and lower values elsewhere. Iron was low in acid scrub and flatwoods soils and 
higher in other types. Lead values were low in acid scrub, coastal, and flatwoods 
soils, high in saltwater wetlands, and intermediate in other types. Magnesium, 
potassium, and sodium levels were lowest in acid scrub and highest in saltwater 
wetlands. Mercury was low in acid scrub and coastal soils and high in 
hammocks and freshwater wetlands. Vanadium was low in acid scrub and 
flatwoods, high in saltwater wetlands, and intermediate in other types. 

Soil pH was highest in coastal soils and lowest in flatwoods (T able 2.9). CEC 
was low in coastal, acid scrub, and coquina scrub soils and high in freshwater 
wetlands and hammocks. 

2.2.3 Soil Physical Parameters 

Bulk density was low in flatwoods, hammock, freshwater wetland, and saltwater 
wetland soils and higher in the other types (T able 2.9). Resistivity was low in 
saltwater wetland soils. 

Texture 

The graphic mean grain size of each soil type was calculated according to the 
method defined by Folk and Ward (1957). This method involves the use of grain 
size frequency data obtained from sieve analysis. Grain size in mm is converted 
to phi units (<|>) using the equation <J> = -log 2 mm. (This conversion creates a 
logarithmic scale and allows a wide range of grain sizes to be graphically 
displayed on a smaller scale.) In order to obtain the graphic mean, cumulative 
percentage of grain size is plotted on a probability y-axis and phi size is plotted 
against the x-axis. (see Figure 2.3) The phi size of the 16, 50, and 84 
percentage is marked and used in the following equation: 

16 <b +50 <t> +84 <t> = mean grain size in 4> (Folk and Ward 1957) 

3 

Phi size can then be converted to millimeters and assigned to the appropriate 
size class in the Wentworth (1922) ratio scale preferred by most 
sedimentologists. Each sand grain size class in the Wentworth scale is one half 
the size of the next largest class in the scale. Therefore, the divisions are 
consecutive whole numbers on the phi scale. (The division between coarse sand 
and medium sand is 1 <|>; the division between medium sand and fine sand is 2 <|>, 
etc.). 
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2.3 Discussion 


2.3.1 Soil Distribution 

Soil classes vary substantially in their extent across the KSC landscape. 
Flatwoods and wetlands predominate, reflecting the low, poorly drained 
topography of KSC. Current or past citrus agriculture has affected about 3% of 
the soil area and disturbed soils constitute about another 3.6%. 

The differing extent of soil classes affects the interpretation of quantitative soil 
data. In this study, each class was sampled equally. Therefore, the mean of a 
given soil parameter will not be the same as an area-weighted mean. 

2.3.2 Soil Chemistry 
Organochlorine Pesticides. 

Organochlorine pesticides have no natural sources and their presence in the 
environment comes from past human use. Due to their persistence in the 
environment, tendency to bioaccumulate, and deleterious effects on non-target 
species, their use in the U.S. has been discontinued. However, residual amounts 
persist from their former use (Kuhnt 1995, Kolpin et al. 1998). In KSC soils, DDT 
and its degradation products (DDD and DDE) and Dieldrin are most common in 
occurrence. DDT, DDD, DDE, and Dieldrin are among the most persistent 
organochlorine pesticides in the environment (Kuhnt 1995). 

On KSC, these pesticides were detected most often in the agricultural types 
(citrus scrub and citrus hammock), saltwater wetlands, and disturbed areas. 
Application of DDT and other organochorine pesticides for mosquito control was 
common in the 1940s and 1950s (Provost 1959, 1977). Saltwater wetlands 
received high levels of pesticide application. High levels of organic matter 
enhance retention and persistence of these pesticides (Senesi and Chen 1 989) 
and may enhance persistence in these marshes. Organochlorine pesticides 
were probably used in citrus agriculture during this period (1940s - 1950s) and 
perhaps into the 1970s when their widespread use was curtailed. 

Parkinson et al. (1993) found DDE, Dieldrin, or Lindane in soils of 16 (out of 18) 
mosquito control impoundments in St. Lucie County where DDT, Lindane, 
Dieldrin, and Chlordane had been applied for mosquito control in the 1940s and 
1950s (see also Wang et al. 1992). Minimum detectable concentrations in that 
study were DDE - 0.24 pg/kg, Dieldrin - 0.32 pg/kg, and Lindane - 0.18 pg/kg. 
Detection limits in the current study were higher by a factor of ten (Table 2.2). 
Lower detection limits often increase frequency of detection (Kolpin et al. 1995). 

Chlorinated Herbicides 

The chlorinated herbicides surveyed belong to several different chemical classes; 
however, the only ones above detection limits (Silvex, 2,4-D, 2,4-DB) are all 
chlorinated phenoxy acids (Ashton and Craft 1981). Chlorinated herbicides are 
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less persistent in the environment than the organochlorine pesticides (Kuhnt 
1995); however, they can persist long enough to move from the soil into the 
groundwater in some areas (Kolpin et al. 1995, Barbash and Resek 1996). 

The low frequency of detection indicates that contamination by chlorinated 
herbicides has not been widespread in the KSC environment. 


Polycyclic Aromatic Hydrocarbons 

Polycyclic (or polynuclear) aromatic hydrocarbons (PAH) are a class of 
compounds containing two or more fused benzene rings that are of both natural 
and anthropogenic origin (Suess 1976). They include many mutagenic and 
some carcinogenic compounds. Natural sources include synthesis by 
microorganisms, phytoplankton, algae, and higher plants, wildfires, volcanic 
activity, and sediment diagenesis (Suess 1976, Wickstrom and Tolonen 1987). 
PAH are produced by a variety of industrial combustion processes including 
heating and power generation, internal combustion engines, coke production in 
the iron and steel industry, catalytic cracking in the petroleum industry, and 
refuse incineration (Suess 1976). Coal tar, carbon black, asphalt, and creosote 
contain high concentrations of PAH (Suess 1976). 

Biomass burning, including wildfires and prescribed burning, produces PAH 
(Standley and Simoneit 1987, Balletine et al. 1996, Simoneit et al. 1996). 
Different conditions of fuels, combustion conditions, temperature, and oxygen 
levels produce different suites of PAH (Standley and Simoneit 1987, Balletine et 
al. 1996). Generation of PAH is greater during active combustion than 
smoldering combustion (Standley and Simoneit 1987). Levels of individual PAHs 
in smoke from wildland fires can be 10-1000 times greater than ambient rural 
conditions but still 10-1000 times less than urban atmospheres (Standley and 
Simoneit 1987). 

In the atmosphere, PAH are adsorbed on aerosols. They are removed from the 
atmosphere by photochemical oxidation and by thermal reactions occurring in 
darkness (Suess 1976, Behymer and Hites 1985, Masclet et al. 1986). Wet and 
dry deposition transport PAH to soil and water surfaces (Suess 1976). Regional 
deposition occurs distant from point sources (Jones et al. 1989c). 

PAH deposited to soil surfaces are additions to those produced from decayed 
plants and the activity of soil bacteria (Suess 1976). In soils, PAH are 
thermodynamically stable, have low aqueous solubilities, and adsorb to soil 
particles; these properties allow long-term persistence (Pothuluri and Ceniglia 
1998). Microorganisms including bacteria, fungi, cyanobacteria, and green algae 
can degrade PAH (Pothuluri and Ceniglia 1998). Compounds with four or more 
fused rings degrade slowly, but lower molecular weight, more water soluble 
compounds such as naphthalene are more readily biodegraded (Pothuluri and 
Ceniglia 1998). 
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Increased combustion of fossil fuels since the middle of the 19 th century has 
caused increases in PAH levels in soil (Jones et al. 1989b, c) and sediments 
(Wickstrom and Tolonen 1987) distant from local sources. PAH levels in soils 
tend to decline along a gradient away from urban areas or point sources (Vogt et 
al. 1987, Jones et al. 1989d). Soils high in organic matter in rural areas have 
higher PAH levels than mineral soils in the same region (Vogt et al. 1987, Jones 
et al. 1989d). Not all PAHs follow the same pattern; Vogt et al. (1987) found 
naphthalene levels the same near and distant from point sources of PAH 
contamination suggesting either that it was primarily of natural origin or degraded 
quickly enough not to accumulate. In industrialized areas, levels of PAH in the 
soil can become quite high; Bodzek et al. (1998) reported IPAH > 4000 pg/kg in 
an industrial region of Poland. Even in a semi-rural area of England IPAH = 
1000 pg/kg have been reported (Jones et al. 1989b). 

Metals 

Metal concentrations in KSC soils reflect both the origins of the soils and 
subsequent changes from weathering and leaching. Sands of coastal dunes are 
mixtures of terrigenous and biogenic deposits. The terrigenous deposits are 
primarily quartz with small amounts of feldspar, heavy minerals, and phosphorite, 
while the biogenic deposits are carbonates, primarily shell material (Field and 
Duane 1974). The terrigenous, siliciclastic deposits originated from rivers 
draining the Appalachians and Piedmont that moved south from longshore drift; 
however, they have been reworked repeatedly from older Quaternary sediments 
(Davis 1997, Scott 1997). Florida soils have low concentrations of many 
elements (Shacklette and Boerngen 1984). 

Metals: Macronutrients 

Six elements are required by plants in relatively large amounts and are termed 
macronutrients: nitrogen, phosphorus, potassium, calcium, magnesium, and 
sulfur (Brady 1974). Of these, Ca, Mg, and K are considered here. 

Calcium . Ca comprises about 3.6 % of the earth’s crust; however, Ca is mobile 
in the soil and readily leached (Paton et al. 1995). Calcium carbonate shell 
material is the initial source for most of the Ca in these soils. Thus, the young, 
coastal dune soils have the highest Ca levels (Tables 2.7, 2.8). Disturbed soils 
often include dredged material high in shell material accounting for their high 
levels. Soils associated with coquina (coquina scrub, hammocks) also have 
relatively high Ca levels. Those soils most thoroughly leached, acid scrub and 
flatwoods, have the lowest Ca levels (Tables 2.7, 2.8). Ca is abundant in 
seawater (Mitsch and Gosselink 1 986) explaining the relatively high levels in 
saltwater wetland soils. Ca, an important structural element in plants, is involved 
in some enzyme systems, and is important to osmoregulation (Marschner 1986). 

Magnesium . Mg makes up about 2.1 % of the earth’s crust (Paton et al. 1995) 
and is abundant in seawater (Mitsch and Gosselink 1986). The highest levels of 
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Mg were in saltwater marshes reflecting the seawater source (Tables 2.7, 2.8). 
Magnesium carbonate shell material is another source for Mg in these soils. Mg 
is mobile in the soil and readily leached. The highly leached, acid scrub soils 
have the lowest Mg levels (Tables 2.7, 2.8). In plants, Mg is required for 
photosynthesis, protein synthesis, and many enzyme systems (Marschner 1986). 

Potassium . K comprises about 2.6 % of the earth’s crust (Paton et al. 1995) and 
is abundant in seawater (Mitsch and Gosselink 1986). The highest levels were in 
saltwater marshes, reflecting the seawater source (Tables 2.7, 2.8). K is highly 
mobile and readily leached. In plants, K is required for osmotic regulation, 
enzyme activation, membrane transport, and other physiological processes 
(Marschner 1986). 

Metals: Trace Elements 

Aluminum . Al is one of the main constituents of the earth’s crust (Kabata- 
Pendias and Pendias 1984). Alumino-silicate clays are produced by weathering 
and are a major constituent of many soils (Brady 1974, Birkeland 1999). 

Although the clay fraction of KSC soils is small (Huckle et al. 1974, Baldwin et al. 
1980), Al is present throughout. The lowest levels of total Al in KSC soils were in 
flatwoods and acid scrub (T ables 2.7, 2.8) perhaps due to intense weathering 
(Birkeland 1999). Low levels of Al in coastal soils may reflect low amounts in the 
original sediments. KSC soils are low in Al relative to other Florida soils 
(Shacklette and Boerngen 1984, Table 2.1 1). Availability of Al in soil is pH 
dependent, with its mobility increasing below a pH of 5.5 (Brady 1974). Al 
toxicity to crop plants is a problem in acid soils; however, low levels of Al may be 
beneficial for some species and genotypes (Marschner 1986). 

Antimony . The crustal abundance of Sb is low (Kabata-Pendias and Pendias 
1984) as are its levels in sandy soils (Table 2.12) and in Florida soils (Table 

2.1 1) ; it is usually associated with sulfides in rocks, sediments, and soils 
(McBride 1994). Sb is not essential to plant growth but is taken up by plants if 
present in a soluble form; plant toxicity from Sb appears uncommon (Kabata- 
Pendias and Pendias 1984). Sources of Sb contamination include industrial 
pollution and coal combustion. Sb was never above detection limits in KSC soils 
(Table 2.4) reflecting low background levels and no widespread contamination. 

Arsenic . As is widely distributed in rock types (Kabata-Pendias and Pendias 
1984). The range of background concentrations in soils is fairly wide (Table 

2.12) . Levels in KSC soils (Table 2.7) are toward the low end of the range of As 
values for sandy soils but within typical Florida values (Table 2.1 1). Values in 
coastal and saltwater wetland soils are higher than the other types (Table 2.7, 
2.8). As is associated with organic matter in soil (Kabata-Pendias and Pendias 
1984) which may explain the higher values in saltwater wetlands. Significant 
contamination sources include industrial pollution, coal combustion, mining and 
metal processing, arsenic pesticides, and wood preservatives (Kabata-Pendias 
and Pendias 1984, Evangelou 1988); As also occurs in some phosphate 
fertilizers (Kabata-Pendias and Pendias 1984). As was once used in livestock 
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dips to control ticks, and this resulted in local contamination (Upchurch and 
Randazzo 1 997). As is not essential to plants and little is known of its 
biochemical role, but plants take it up. It can be phytotoxic, but some plants 
accumulate large amounts with no apparent harm. 

Barium . Ba is frequently present in soils at varying levels (Table 2.12); Florida 
soils are typically toward the low end of this range (Table 2.1 1). In rocks it is 
associated with feldspars and mica (McBride 1994). It is commonly reported in 
plants, but has no known function; there are only a few reports of toxicity 
(Kabata-Pendias and Pendias 1984). Ba is present in sewage sludge, fossil fuel, 
and peat (Kabata-Pendias and Pendias 1984, Evangelou 1988). Ba was above 
detection limits in only a few KSC soils (Table 2.5), reflecting low background 
levels and no widespread contamination. 

Beryllium . Be is widely distributed but in low concentrations in rock types and 
soils (Kabata-Pendias and Pendias 1984, Table 2.12). Sources of Be 
contamination include smelters and coal combustion. Be has no clear 
physiological function in plants and is toxic in solution to plants (Kabata-Pendias 
and Pendias 1984). Be was never above detection limits in KSC soils (Table 
2.4), reflecting low background levels and no widespread contamination. 

Cadmium . Cd tends to be concentrated in clay and shale deposits (Kabata- 
Pendias and Pendias 1984), and it is associated with zinc in sulfide minerals 
(McBride 1994). Typical background values of Cd in soil are < 0.5 ppm (Kabata- 
Pendias and Pendias 1984, Table 2.12). Mining, smelting, phosphate fertilizers, 
automobile tires, fossil fuels, and sewage sludge are primary sources of Cd; 
atmospheric inputs exceed losses of Cd in many areas (Kabata-Pendias and 
Pendias 1984, Stevenson 1986, McBride 1994). Cd is not an essential plant 
nutrient but is taken up by plants and becomes phytotoxic at elevated levels. Cd 
was above detection limits in only a few soil samples on KSC (Table 2.5), 
reflecting low background levels and no widespread contamination. 

Chromium . Cr occurs in a variety of rock types but is most abundant in 
serpentine (Kabata-Pendias and Pendias 1984); Cr has generally low values in 
sandy soils (Table 2.12) and in Florida soils (T able 2.1 1). Most KSC soils have 
low to very low values of Cr (Table 2.7, 2.8). Cr values in agricultural types 
(citrus scrub, citrus hammock) are higher; Cr occurs in phosphate fertilizers, and 
this may account for its greater values in agricultural soils here. Sources of Cr 
contamination include industrial wastes, mining and metal processing, wood 
preservatives, and sewage sludge (Kabata-Pendias and Pendias 1 984, 
Evangelou 1988). Most Cr in soil is not readily available to plants. Cr has no 
established role in plant nutrition, and soluble Cr 6 * is toxic to plants (Kabata- 
Pendias and Pendias 1984). However, Cr is an essential micronutrient for man 
and animals. 
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Cobalt . Co is most abundant in ultramafic rocks such as serpentine (Kabata- 
Pendias and Pendias 1984). Co levels in sandy soils are typically low (Table 
2.12). Co levels in soils of the Atlantic Coastal Plain (Kabata-Pendias and 
Pendias 1984) and in Florida (Table 2.1 1) are particularly low. Co is an essential 
mineral element for ruminants and is required by nitrogen-fixing microorganisms 
(Marschner 1986). Sources of Co contamination include metal smelting, paint, 
and combustion of oil and coal (Kabata-Pendias and Pendias 1984, Evangelou 
1988). Co was below detection limits in KSC soils (Table 2.4), reflecting low 
background values and no widespread contamination. 

Copper . Cu is most abundant in mafic rocks. Worldwide mean background 
values of Cu in soil range between 6-60 ppm (Kabata-Pendias and Pendias 
1984) with sandy soils at the low end of the range (Table 2.12). Values in Florida 
soils are typically low (Table 2.1 1). Cu is concentrated in surface soils due to 
bioaccumulation and recent anthropogenic sources; these sources include 
mining and smelting emissions, fertilizers, fungicide sprays, algicides, wood 
preservatives, and municipal and agricultural wastes (Kabata-Pendias and 
Pendias 1984, Evangelou 1988). Cu is an essential plant micronutrient, involved 
in several important enzyme systems, but also becomes phytotoxic above certain 
levels (Marschner 1986). Cu levels in KSC soils are low, but the agricultural 
types (citrus scrub, citrus hammock) have higher values probably due to past 
applications of Cu-containing fungicides or fertilizers (Tables 2.7, 2.8). Cu is 
relatively immobile in the soil (Kabata-Pendias and Pendias 1984, McBride 
1994), so elevated levels in agricultural soils may persist. 

Iron . Fe is a major constituent of the lithosphere; its abundance in rock types 
ranges from 0.4 % of limestones to 10.0 % of ultramafic rocks (Kabata-Pendias 
and Pendias 1984). Typical values in soils range from 0.5 % to 5.0 % (5,000- 
50,000 ppm) (Brady 1974). KSC soils have relatively low levels of Fe compared 
to this and compared to other Florida soils (Table 2.1 1). Acid scrub and 
flatwoods are much lower than other types (Tables 2.7, 2.8). Soils of these types 
are mainly podzols (spodosols) (Huckle et al. 1974). Formation of podzols 
involves intense leaching of the surface horizon removing iron and transporting it 
to deeper soil layers (Paton et al. 1995). Fe is an essential plant micronutrient, 
involved in critical enzyme systems (Marschner 1986). Soluble iron, available to 
plants, is controlled by pH and oxidation-reduction conditions. Iron deficiency 
usually occurs in alkaline, well-aerated soils, but iron toxicity can occur in acid, 
anaerobic soils (Kabata-Pendias and Pendias 1984, Marschner 1986). 

Lead . Pb is concentrated in acid magmatic rocks and clay sediments. Pb 
content of U.S. soils averages 20 ppm with similar ranges in a variety of soils 
(Kabata-Pendias and Pendias 1984, Table 2.12). Typical Florida soils range 
lower than 10 ppm (Table 2.1 1). Pb is widely distributed in KSC soils, but Pb 
levels are relatively low (Table 2.7, 2.8). Levels in saltwater wetlands are higher 
than other types. In surface soils, Pb is associated with organic matter; saltwater 
wetlands tend to accumulate organic matter at the surface. Pb contamination is 
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widespread, particularly in surface soils; sources of contamination have included 
mining and smelting, fossil fuels, paint, automobile exhaust, sewage sludge, 
pesticides, and fertilizers (Kabata-Pendias and Pendias 1984, Evangelou 1988). 
Plants take up Pb, both from the soil and air, although it has no physiological 
function; it may become phytotoxic at higher levels (Kabata-Pendias and Pendias 
1984). 

Manganese . Mn is one of the most abundant trace elements but has its greatest 
concentrations in mafic rocks (Kabata-Pendias and Pendias 1984). Soil levels 
of Mn vary, although those reported for sandy soils (Table 2.12) are lower than in 
soils from mafic rocks (Kabata-Pendias and Pendias 1984). Tyical values for 
Florida soils are relatively low (Table 2.1 1). KSC soils are relatively low in Mn 
(Table 2.7, 2.8); however, agricultural soils (citrus scrub, citrus hammock) are 
higher than other types. Mn is found in sewage sludge and phosphate fertilizers 
(Kabata-Pendias and Pendias 1984), suggesting a fertilizer source of Mn for the 
agricultural soils. Other sources include mining and smelting (Evangelou 1988). 
Mn levels in coquina scrub soils are also relatively high. The chemistry of Mn in 
the soil is complex with cycles of oxidation and reduction, solution and 
reprecipitation under varying soil conditions (Kabata-Pendias and Pendias 1984, 
McBride 1 994). Mn is often associated with Fe in soils, and Fe is also high in 
coquina scrub soils. Mn is an essential plant micronutrient, involved in a number 
of enzyme systems and physiological processes (Marschner 1986). Levels of 
Mn that are toxic to plants vary among plant species and with environmental 
conditions. 

Mercury . Hg concentrations in rock types are greatest in organic-rich shales. In 
soils, concentrations are greatest in organic soils (Kabata-Pendias and Pendias 
1984) with lower levels in acid, sandy soils (Table 2.12). Florida soils are 
generally low in Hg (Table 2.1 1). KSC soils are low in Hg (Tables 2.7, 2.8); types 
with more organic matter (hammocks, wetlands) tend to have higher Hg values, 
consistent with its affinity for organic matter. Sources of mercury contamination 
include mining and metal processing, some chemical industry, sewage sludge, 
coal combustion, and formerly the application of fungicides containing Hg 
(Kabata-Pendias and Pendias 1984, Stevenson 1986). The formation of 
organomercury compounds, particularly methyl mercury, is important to the 
distribution and cycling of Hg. Plants take up and translocate Hg, but it has no 
physiological function and is phytotoxic (Kabata-Pendias and Pendias 1 984). 

Nickel . Ni concentrations are greatest in ultramafic rocks (Kabata-Pendias and 
Pendias 1984). Ni levels in sandy soils are typically low (T able 2.12) as are 
levels in Florida soils (Table 2.1 1). Sources of Ni contamination include metal 
processing and combustion of oil and coal; some phosphate fertilizers and 
sewage sludge are also sources (Kabata-Pendias and Pendias 1984). Plants 
take up Ni; it has no established general function in plant metabolism but is 
involved in nitrogen metabolism of certain legumes (Marschner 1986). However, 
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it becomes toxic at higher levels. Ni was below detection limits in all KSC soils 
(Table 2.4), reflecting low background values and no widespread contamination. 

Selenium . Se is present at low levels in many rock types but is most associated 
with the clay fraction of sedimentary rocks (Kabata-Pendias and Pendias 1 984) 
and with sulfide minerals (McBride 1 994). Levels in sandy soils are typically low 
(Table 2.12) as are levels in Florida soils (Table 2.1 1). KSC soils are consistent 
with this, with Se above detection limits in only a few samples (Table 2.5). Se is 
taken up by plants, and some species accumulate large quantities (Marschner 
1986). Se is a required micronutrient for ruminants but is toxic at high levels. 

Silver . The occurrence of Ag is similar to Cu but at much lower concentrations 
(Kabata-Pendias and Pendias 1984). Background values of Ag in soil can range 
from 0.03 to 3.2 ppm (Kabata-Pendias and Pendias 1984). Mining, metal 
processing, and film processing are the major sources of Ag contamination 
(Kabata-Pendias and Pendias 1984, Evangelou 1988). Plant toxicity appears 
uncommon. Ag was above detection limits in only a few KSC soil samples 
(Table 2.5), reflecting low background values and no widespread contamination. 

Sodium . The Na content of the earth’s crust is about 2.8% (Marschner 1 986). 

Na is the most abundant cation in seawater (Mitsch and Gosselink 1986). The 
highest levels in KSC soils (T ables 2.7, 2.8) were in saltwater marshes, reflecting 
that seawater source. The next highest, although much lower, levels were in 
coastal dune soils (Tables 2.7, 2.8) where salt spray provides a continuing input 
of Na (Ranwell 1972). Na is highly mobile and readily leached from surface soils 
where precipitation is abundant (Paton et al. 1 995). The lowest levels in KSC 
soils were in the highly leached, acid scrub soils (Tables 2.7, 2.8). Na is not 
required by most plants, but it is by some halophytes (Marschner 1986). High 
concentrations of Na limit the growth of non-halophytic plants (Haines and Dunn 
1985). 

Thallium . Background levels of Tl range between 0.02 to 2.8 ppm in surface 
soils of the U.S. (Kabata-Pendias and Pendias 1984). Anthropogenic sources 
are coal combustion and metal smelting. Tl is toxic to plants and animals at high 
levels (Kabata-Pendias and Pendias 1984). Tl was above detection limits in only 
a few KSC soil samples (Table 2.5), reflecting low background values and no 
widespread contamination. 

Vanadium . V content of rock types varies widely but is most abundant in mafic 
rocks (Kabata-Pendias and Pendias 1984). Sandy soils contain relatively low 
amounts of V (Table 2.12, Kabata-Pendias and Pendias 1984) as do Florida 
soils (Table 2.1 1). V tends to be associated with organic matter in soil (McBride 
1994). KSC soils are consistent with this with generally low values (Tables 2.7, 
2.8), and somewhat higher ones in soils with more organic matter (wetlands, 
hammocks). Sources of V contamination include processing of mineral ores and 
combustion of coal and fuel oil; it also occurs in some phosphate fertilizers 
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(Kabata-Pendias and Pendias 1984). V is essential for the growth of freshwater 
algae, but its physiological role, if any, in higher plants is unclear (Marschner 
1986). 

Zinc . Zn is widely distributed in rock types and soils (Kabata-Pendias and 
Pendias 1984, Table 2.12) but is usually associated with sulfide minerals 
(McBride 1994). Concentrations in Florida soils are typically low (Table 2.1 1). 

Zn is an essential plant micronutrient involved in numerous enzyme systems but 
becomes toxic at high levels (Marschner 1986). Zn may be deficient in acid, 
leached soils (McBride 1994). Zinc contamination is related to mining and 
smelting, wood preservatives, and to agriculture where it is a component of 
fertilizers and some pesticides (Kabata-Pendias and Pendias 1984, Evangelou 
1988). KSC soils have generally low levels of Zn (Tables 2.7, 2.8), but levels in 
the agricultural types (citrus scrub, citrus hammock) are higher suggesting 
sources in fertilizers or pesticides. 

Physical and Other Soil Parameters 

pH . Soil pH is a measure of the abundance of hydrogen (H + ) ions in soil solution 
(Brady 1974). H + ions are derived from rainfall, from carbonic acid formed by 
carbon dioxide and water in the soil environment, and from organic acids 
produced by decomposition (Brady 1974, Birkeland 1999). Soluble aluminum 
(Al 3 *) also affects soil pH, particularly under acidic conditions. Sources of 
hydroxyl ions (OH ) include reactions with cations, Ca 2+ , Mg 2+ , K + , and Na + 
(Brady 1974, Birkeland 1999). Coastal soils of KSC, where calcium carbonate 
shell material is abundant, are alkaline, while other types are slightly to strongly 
acid (Tables 2.7, 2.9). Leaching of basic cations from older soils has contributed 
to their acidity. Coquina scrub soils that have shell material deeper in the soil 
profile are less acid than acid scrub soils that lack this buffering. The agricultural 
types (citrus scrub, citrus hammock) are less acidic than the original soil types. 
This may be due to liming (Brady 1 974) or to irrigation with groundwater high in 
carbonates. 

Cation Exchange Capacity . Colloidal material in soil is important to soil structure 
and ability to supply nutrients to plants. Soil colloids include clay minerals and 
organic (humic) matter (Brady 1974). Soil colloids carry negative electrical 
charges, and this negative charge is approximated by the cation exchange 
capacity (CEC) (Birkeland 1999). CEC varies with clay content and mineral 
species and organic matter content (Birkeland 1999). KSC soils have little clay 
content, so organic matter is the main determinant of CEC. Coastal, acid scrub, 
and coquina scrub soils have very low CEC values (Tables 2.7, 2.9) consistent 
with the low organic matter content of these soils, while values in hammocks and 
wetlands, where organic matter accumulation is greater, are substantially higher. 

Bulk Density . Bulk density is a measure of the weight of soil per unit volume. It 
varies with the relative proportion of solid organic matter in the soil and with soil 
porosity. Typical values for soil surface (A) horizons range from 0.7-2.0 


28 



(Birkeland 1999). High organic matter decreases bulk density, but intense 
cultivation increases bulk density through loss of organic matter (Brady 1974). In 
KSC soils, bulk density is lowest in wetland soils, hammocks, and flatwoods 
where organic matter accumulates in surface soils and is highest in coastal and 
scrub soils with little organic matter accumulation (Tables 2.7, 2.9). Cultivation of 
citrus hammock soils appears to have increased bulk density, probably through 
loss of organic matter. 

Resistivity . Electrical conductivity increases with the concentration of ionized 
constituents in soil solution. The predominant cations and anions in most soils 
are Ca 2+ , Mg 2+ , K + , Na + , C0 3 2 ', HCO 3 ', S0 4 2 ', Cl', and boron (Bower and Wilcox 
1965). Resistivity follows the reciprocal relationship of conductivity. Thus, 
resistivity is low in saltwater wetland soils (Table 2.7, 2.9) that have high 
concentrations of Na, K (Table 2.7) as well as Cl' (not measured). 

Soil Texture . Mean grain size was greatest in coastal and coquina scrub soils 
reflecting the shell fragments in these soils that are larger than the quartz grains 
that comprise much of the rest of the soil. The Wentworth classification reflects 
these differences better than the Unified Soil classification (Table 2.10). Grain 
size is less in acid scrub soils where weathering has removed shell fragments. 
Hammocks and wetlands have the smallest mean grain size, perhaps reflecting 
accumulation of finer grain material in these types. 

2.3.3 Subsurface Soils 

The data of this survey apply to surface soils (0-30 cm). Subsurface soil does 
not have background numbers for comparision and will follow the appropriate 
screening criteria found in the KSC Decision Process Document. 
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Soil Sampling Locations 



Figure 2.1. Soil sampling locations, Kennedy Space Center. Points may represent more 
than one sample location. 
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Soil Classes 


Atlantic Ocean 


Indian 

River 


y * 




Coastal 
Acid Scrub 
Coquina Scrub 
Flatwoods 
Hammock 
Freshwater Wetland 
Saltwater Wetland 
Citrus Scrub 
Citrus Hammock 
Disturbed 
Water 
Roads 












Banana 

River 


6 Kilometers 


Figure 2.2. Distribution of soil classes on Kennedy Space Center. 
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Table 2.1 . Soil classification for Kennedy Space Center. Soil series are grouped into 
ten classes (indicated in bold) based on similarities. 


1 . Upland 

1.1 Well-drained 

1.1.1. Recent, coastal, alkaline; vegetation = coastal dunes, coastal 
strand, coastal scrub 

Palm Beach 

Canaveral 

Welaka 

1.1.2. Old, inland, acid; vegetation = scrub, scrubby flatwoods 

St. Lucie 

Paola 

Astatula 

Orsino 

Pomello 

Tavares 

Daytona 

Cassia 

Satellite 

1.1.3. Inland, circumneutral, over coquina; vegetation = scrub, xeric 
hammock 

Cocoa 

Bulow 

1 .2. Poorly drained 

1.2.1. Acid, sandy; vegetation = flatwoods 

immokalee 

Myakka 

Myakka variant 

St. Johns 

Pompano 

Wabasso 

Winder 

Holopaw 

Smyrna 

1.2.2. Circumneutral to alkaline, over coquina or limestone; 
vegetation = hammocks 

Copeland 

Parkwood 

Bradenton, shallow variant 
Tuscawilla 
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Table 2.1 (cont.). 


2. Wetland 

2.1. Inland, freshwater; vegetation * fresh water marshes, hardwood 
swamps 

Myakka, ponded 

St. Johns, ponded 

Felda & Winder, ponded 

Immokalee, depressional 

Placid, depressional 

Floridana 

Swamp 

Anclote 

Basinger 

Canova 

Chobee 

Felda & Winder 

Pineda 

Riviera 

Samsula muck 
Tequesta muck 
Valkaria 

2.2. Coastal, brackish to saline; vegetation = saltmarshes, mangroves 

Submerged marsh 
Tidal marsh 
Tidal swamp 
Hydraquents 
Turnbull muck 


3. Agricultural 

3.1. Active or abandoned citrus on scrub soils (1.1.2, 1.1.3) 

3.2. Active or abandoned citrus on hammock soils (1.2.2) 

4. Disturbed 

Canaveral-urban land 
Galveston-urban land 
Urban land 
Quartzipsamments 
Arents 
Spoil banks 
Dikes 
Made land 
Turnbull variant 
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Table 2.2. List of parameters, the EPA methods used to analyze each, and 
detection limits, in soil samples collected for the KSC Background Study. 



EPA 

Method 

Lab Reporting 
Limit for soil 

Organochiorine Pesticides 



4,4' - DDD 

8081 


4,4' - DDE 

8081 


4,4' - DDT 

8081 i 

■KEHSBBI 

Aldrin 

8081 

■■EEIHSHI 

Alpha - BHC 

8081 


Beta - BHC 

8081 

■BUM 

Chlordane, alpha or gamma 

8081 


Chlordane (Total) 

8081 

■sm 

Delta - BHC 

8081 


Dieldrin 

8081 


Endosulfan 1 

8081 


Endosulfan II (beta) 

8081 

iKiMm 

Endosulfan Sulfate 

8081 

MBM 

Endrin 

8081 


Endrin Aldehyde 

8081 


Endrin Ketone 1 

8081 


I Gamma - BHC (Lindane) 

8081 


Heptachlor 

8081 

■■EEISSSBH 

Heptachlor Epoxide(a) 

8081 

HRHi 

Heptachlor Epoxide(b) 

8081 

MEEI^MH 

Isodrin 

8081 

■ni 

Methoxychlor 

8081 

■■EE1SB39HI 

Mirex 

8081 

mm 

Toxaphene 

8081 

mm 


Aroclors 


PCB- 101 6/1 242 1 

8082 

PCB-1221 

8082 

PCB- 1232 

8082 

PCB-1248 

8082 

PCB- 1254 

8082 

PCB- 1260 

8082 

Chlorinated Herbicides 


2-(2,4,5-Trichlorophenoxy) propionic acid (2,4,5 - 

8151 



10 pg/kg 


TP) (Silvex) 



2,4,5-Trichlorophenoxy acetic acid (2,4,5 - T) 

8151 












































































Table 2.2 (cont.). 


EPA 

Method 


Lab Reporting 
Limit for soil 


Chlorinated Herbicides (cont. 


2,4-Dichlorophenoxy acetic acid (2,4 - D) 


3,5-DCBA 


4-(2,4-Dichlorophenoxy)butyric acid (2,4 - DB) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicamba 


Dichioroprop [2-(2,4-Dichlorophenoxy)proponic 
acid] 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


PAHs 


1 - Methylnaphthalene 


2 - Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a, h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 



8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 
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Table 2.2 (cont.). 


Metals 


EPA Lab Reporting 

Method Limit for soil 


Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium (total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Other Parameters 


200.7 

204.2 

6010 

6010 

6010 

6010 

6010 

6010 

6010 

6010/7210 

6010 

6010 

6010 

6010 

7471 

6010/7520 

6010/7610 

6010 

6010 

7770 

6010 

6010 

6010/7950 


20 mg/kg 
2 mg/kg 
0.5 mg/kg 
20 mg/kg 
1 mg/kg 
1 mg/kg 
25 mg/kg 
1 mg/kg 
5 mg/kg 
5 mg/kg 
10 mg/kg 
1 mg/kg 
25 mg/kg 

1 mg/kg 
0.01 mg/kg 

5 mg/kg 
25 mg/kg 

2 mg/kg 
2 mg/kg 
25 mg/kg 
1 mg/kg 
1 mg/kg 
5 mg/kg 


pH 

9045 

NA 

Percent Solids 

SM2540G 

NA 

Resistivity 

Miller 

NA 

Cation Ion Exchange Capacity 

9081 

NA 

Bulk Density 

Core Method 

NA 

Total Organic Carbon 

MSA Part2, 
29-3 

NA 


Texture (No. 4.10,40,60,100,200) 


Sieve Method 


NA 
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Table 2.3. Area of soil classes. 


Soil Class 


Area 

(hectares) 

Percent of Soil 
Area 





Coastal 

2714.0 

1098.3 

3.30 

Acid Scrub 

3847.2 

i 1556.9 

4.76 

Coquina Scrub 

668.2 

270.4 

0.81 1 

Flatwoods 

25779.5 

10432.6 

31.32 

Hammocks 

4917.7 

1990.1 

5.97 

Freshwater Wetlands 

15207.5 

6154.3 

18.48 | 

Saltwater Wetlands 

23786.8 

9626.2 

28.90 

Citrus Scrub 

863.1 

349.3 

1.05 

Citrus Hammock 

1581.6 

640.0 

1.92 

Disturbed 

2946.4 

1192.4 

3.58 
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Table 2.4. Parameters that were below detection limits (non-detect) in all soil 
samples. 


ORGANOCHLORINE PESTICIDES 
(8081) 

CHLORINATED HERBICIDES (8151) 

Aldrin 

2,4,5-Trichlorophenoxy acetic acid 
(2.4.5-T) 

Alpha-BHC 

3,5-DCBA 

Beta-BHC 

4-Nitrophenol 

Delta-BHC 

Acifluorfen 

Endosulfan 1 

Bentazon * 

Endosulfan II (beta) 

Chloramben 

Endosulfan Sulfate 

Dacthal 

Endrin 

Dalapon 

Endrin Aldehyde 

Dicambia 

Heptachlor 

Dichloroprop [2-(2-Dichlorophenoxy) 
proponic acid] 

Heptachlor Epoxide (a) 

Dinoseb 

Heptachlor Epoxide (b) 

MCPA 

Isodrin 

MCPP 

Methoxychlor 

Pentachlorophenol 

Mirex 

Picloram 

Toxaphene 


AROCLORS (8082) 

PAHs (8310) 1 

PCB-1016/1242 

Acenaphthene 

PCB-1221 

METALS \ 

PCB-1232 

Antimony 

PCB-1248 

Beryllium 

PCB-1254 

Cobalt 

PCB-1260 

Nickel 
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Table 2.5. Frequency (percent) of values greater than detection limits for chemical parameters in soils. Only parameters greater than detection 
limits in at least one sample are shown. 


Parameter 

All Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetlands 

Saltwater 

Wetlands 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Sample Size 

220 

23 

22 

22 

21 

20 

22 

21 

23 

23 

23 

Organochlorlne Pesticides 
(8081) 












4,4' - DDD 

1.4 

0 

0 

0 

4.8 

0 

0 

4.8 

0 

0 

4.3 

4,4' - DDE 

10.5 

0 

0 

0 

4.8 

0 

0 

9.5 

56.5 

17.4 

13.0 

4,4' - DDT 

4.1 

0 

0 

0 

0 

0 

0 

4.8 

21.7 

4.3 

8.7 

Chlordane, alpha or gamma 

0.9 

0 

0 

0 

0 

0 

0 

0 

4.3 

0 

4.3 

Chlordane, alpha 

0.5 

0 

0 

0 

0 

0 

0 

0 

4.3 

0 

0 

Chlordane, gamma 

0.9 

6 

0 

0 

0 

0 

0 

0 

4.3 

0 

4.3 


0.5 

0 

0 

0 

0 

0 

0 

0 

4.3 

0 

0 

Dieldrin 

4.1 

4.3 

0 

0 

0 

0 

0 

4.8 

21.7 

4.3 

4.3 

Endrin Ketone 

0.5 

0 

0 

6 

4.8 

0 

0 

0 

0 

0 

0 

Gamma - BHC (Lindane) 

0.9 

0 

0 

0 

0 

0 

0 

4.8 

0 

0 

4.3 

Chlorinated Herbicides 
(8151) 

IB 











2-(2,4,5- 

msm 

0 

0 

0 

0 

5.0 

0 

0 

0 

8.7 

13.0 

T richlorophenoxy)propionic 
acid (2,4,5 - TP) (Silvex) 

m 











2,4-Dichlorophenoxy acetic 

MSM 1 

0 

4.5 

0 

0 

0 

0 

14.3 

0 

8.7 

0 

acid (2,4 - D) 

1 











4-(2,4- 

iBm 

MEM 

mm 

0 

0 

0 

0 

0 

13.0 | 

0 

mm 

Dichlorophenoxy)butyric 
acid (2,4 -DB) 

■ 

■ 

m 








wm 






























































































































































Table 2.5 (coni.). 


Parameter 

All Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetlands 

Saltwater 

Wetlands 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Metals 1 




..... 








Aluminum 

99.1 

91.3 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Arsenic (as carcinogen) 

30.0 

95.6 

9.1 

9.1 

4.8 

10.0 

13.6 

71.4 

21.7 

21.7 

39.1 

Barium 

1.4 

4.3 

0 

0 

0 

0 

g 

0 

0 1 

0 

8.7 

Cadmium 

1.8 

4.3 

0 

0 

6 

0 

0 

0 

13.0 

0 

0 

Calcium 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Chromium (total) 

65.9 

100 

13.6 

86.4 

0 

70.0 

45.5 

76.2 

100.0 

91.3 

69.6 

Copper 

27.3 

17.4 

4.5 

0 

9.5 

5.0 

9.1 

0 

100 

95.7 

21.7 

Iron 

100 1 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Lead 

91.8 

91.3 ^ 

72.7 

100 

76.2 

100 

86.4 

100 

100 

95.7 

95.7 

Magnesium 

92.7 

100 

40.9 

95.5 

95.2 

100 

100 

100 

100 

100 

95.7 

Manganese 

84.5 

100 

77.3 

100 

19.0 

95.0 

59.1 

90.5 

100 

100 

100 

inninHi 

31.8 

0 

0 

31.8 

19.0 

75.0 

54.5 

33.3 

39.1 

52.2 

17.4 

Potassium 

64.5 

91.3 

13.6 

59.1 

33.3 

70.0 

45.5 

100 i 

87.6 

69.6 

73.9 

Selenium 

1.8 

"o 

o 

0 

0 

5.0 

4.5 

2 

0 

0 

8.7 

Silver 

1.8 

4.3 

0 

4.5 

0 

0 

6 

0__u 

0 

0 

8.7 

Sodium 

89.5 

100 

72.7 

100 

85.7 

85.0 

95.5 

100 J 

91.3 

91.3 1 

73.9 

Thallium 

2.7 

13.0 

0 

0 

6 

o 

0 

0 

4.3 

8.7 

0 

Vanadium 

70.9 

100 

22.7 

90.9 

14.3 

85.0 

54.5 

100 

82.6 

82.6 

73.9 

Zinc 

59.1 

56.5 

31.8 

45.5 

38.1 

55.6 

59.1 

28.6 

100 

91.3 

78.3 





























































































































































































Table 2.6. Parameters that were determined by the Remediation team to be 
treated as below detection limits (non-detect) for all soil locations based on low 
frequency of detection. 


ORGANOCHLORINE PESTICIDES (8081) 

Chlordane alpha 

Chlordane gamma 

Chlordane (total) 

Endrin Ketone 

Gamma -BHC (Lindane) 


43 



Table 2.7. Means and standard deviations (in parenthesis) of chemical parameters in soils. Only parameters greater than detection limits in at 
least one sample are shown. ND = below detection limits. 


Parameter 

All Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetlands 

Saltwater 

Wetlands 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Sample Size 

220 

23 

22 

22 

21 

20 

22 

21 

23 

23 

23 

Organochlorine Pesticides 
(8081) 












4,4' - DDD 

inaM 

2.6 

(6-4) 

ND 

ND 

ND 

2.3 

(1.4) 

ND 

ND 

7.9 

(20.3) 

ND 

ND 

2.2 

(1.7) 

4,4' - DDE 
(ug/kg) 

4.5 

(11.8) 

ND 

ND 

ND 

2.1 

(0.7) 

ND 

ND 

5.3 

(6.9) 

14.1 

(22.9) 

5.4 

(13.6) 

7.3 

(22.6) 

4,4' - DDT 



4.1 

(11.0) 

ND 

ND 

ND 

ND 

ND 

ND 

7.9 

(20.3) 

12.0 

(22.5) 

1.9 

(0.8) 

6.0 

(14.7) 

Chlordane (Total) 

(ngfcg) 

2.4 

(3.2) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4.4 

(12.6) 

ND 

ND 

Chlordane (alpha) 

(ug/kg) 

2.4 

(3.2) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.0 

(1-2) 

ND 

ND 

Chlordane (gamma) 

(ug/kg) 

2.4 

(7.1) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.9 

(0.7) 

ND 

2.0 

(0.8) 

Dieldrin 

(ug/kg) 

4.3 

(17.4) 

1.8 

(0.3) 

ND 

ND 

ND 

ND 

ND 

3.9 

(2.5) 

13.9 

(36.1) 

10.0 

(39.3) 

2.0 

(0.7) 

Endrin Ketone 

(ug/kg) 

2.2 

(1-1) 

ND 

ND 

ND 

2.2 

(0.9) 

ND 

ND 

ND 

ND 

ND 

ND 

Gamma - BHC (Lindane) 

(ng/kg) 

2.2 

(1-3) 

ND 

ND 

ND 

ND 

ND 

ND 

4.0 

(3.2) 

ND 

ND 

2.0 

(0.8) 

Chlorinated Herbicides 
(8151) 












2-(2,4,5-T richlorophenoxy) 
propionic acid (2,4,5 - TP) 
(Silvex) (ug/kg) 

9.2 

(22.4) 

ND 

ND 

ND 

ND 

8.2 

(5.2) 

ND 

ND 

ND 

9.6 

(12.3) 

22.6 

(66.0) 

2,4-Dichlorophenoxy acetic 
acidJ2,4 - D) (ug/kg) 

8.0 

(8-6) 

ND 

7.0 

(7.4) 

ND 

ND 

ND 

ND 

17.6 

(15.3) 

ND 

9.1 

(HI) 

ND 

4-(2,4-Dichlorophenoxy) butyric 
acid (2,4 - DB)(ng/kg) 

7.9 

— iIZL_ 

5.8 

J2,9). 1 

6.7 

(5.9) 

ND 

ND 

ND 

ND 

ND 

9.4 

ND 

9.6 

(12.5) 



Table 2.7 (cont). 


Parameter 

All Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetlands 

Saltwater 

Wetlands 

Citrus 

Scrub 


Disturbed 

PAHs (8310) 










■ 


1 - Methylnaphthalene 
(ug/kg) 

14.1 

(15.8) 

ND 

17.9 

(20.9) 

14.8 

(16.7) 

ND 

13.6 

(7.8) 

ND 

ND 

ND 

■ 

la m 

12.4 

(10.2) 

2 - Methylnaphthalene 
(ug/kg) 

16.4 

(27.9) 

21.0 

(58.6) 

21.8 

(37.4) 

12.6 

(10.5) 

ND 

ND 

ND 

ND 

20.6 

(36.7) 

10.4 

(6.9) 

13.3 

(13.9) 

Acenaphthylene 

(ug/kg) 

2.9 

(4.3) 

mmm 

ND 

ND 

ND 

ND 

ND 

ND 

3.6 

(5.2) 

ND 

ND 

Anthracene 

(ug/kg) 

13.3 

(13.4) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

14.2 

(17.1) 

ND 

ND 

Benzo(a)anthracene 

(ug/kg) 

2.4 

(9.0) 

1.0 

(0.5) 

ND 

1.7 

(2.3) 

2.1 

(3.2) 

1.9 

(2.5) 

ND 

ND 

1.9 

(2.4) 

1.1 

(0.5) 

mi 

Benzo(a)pyrene 

(ug/kg) 

3.4 

(17.2) 

1.4 

(0.7) 

1.8 

(1-5) 

ND 

ND 

1.8 

(1.7) 

2.4 

(4.4) 

ND 

2.5 

(2.6) 

1.4 

(1.1) 

16.3 

(51.9) 

Benzo(b)fluoranthene 

(ug/kg) 

3.8 

(15.1) 

1.9 

(1.2) 

ND 

ND 

ND 

3.1 

(2.4) 

ND 

ND 

2.9 

(3.5) 

2.0 

(1.3) 

13.9 

(45.4) 

Benzo(g,h,i)perylene 

(ug/kg) 

4.8 

(14.1) 

ND 

ND 

ND 

ND 

4.8 

(7.0) 

ND 

ND 

3.5 

(4.7) 

3.1 

(3.4) 

19.0 

(40.2) 

Benzo(k)fluoranthene 

(ug/kg) 

2.9 

(10.4) 

1.4 

(1.1) 

ND 

i 

ND 

ND 

2.7 

(3.0) 

ND 

ND 

2.8 

(3.6) 

1.1 

(0.4) 

12.2 

(30.7) 

Chrysene 

(Mg/kg) 

3.1 

(13.9) 

1.1 

(0.5) 

1.9 

(19) 

1.4 1 

(1.2) 

2.2 

(3.2) 

1.9 

(2.0) 

ND 

ND 

2.9 

(3.2) 

1.1 

(0.6) 

15.0 

(41.4) 

Dibenz(a,h)anthracene 

(ug/kg) 

3.1 

(4.9) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

■n 

Fluoranthene 

(ug/kg) 

7.2 

(39.2) 

ND 

ND 

2.7 

(2.6) 

ND 

13.2 

(39.6) 

ND 

ND 

3.5 

(4.7) 

ND 

35.1 

(113.4) 

Fluorene 

(ug/kg) 

3.4 

(11.6) 

ND 

ND 

ND 

ND 

10.9 

(37.5) 

ND 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 
(ug/kg) 

2.9 

(14.3) 

1.1 

(0.9) 

ND 

ND 

ND 

1.9 

(2.0) 

ND 

ND 

2.1 

(3.7) 

2.1 

(3.5) 

13.2 

(43.3) 


























































































































































Table 2.7 (cont.). 


Parameter 

All Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetlands 

Saltwater 

Wetlands 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

PAHs (cont.) 












Naphthalene 

fogfrg) 

m 

9.3 

(2.4) 

15.2 

(12.7) 

ND 

74.2 

(217.3) 

13.2 

(6.9) 

ND 

ND 

■p mm 
■SSaJE 

HI 

ND 

Phenanthrene 

(M9ft9) _ 

4.1 

(19.5) 

1.6 

(3.1) 

2.5 

(5.2) 

NO 

ND 

5.6 

(19.4) 

ND 

ND 

11.0 

(47.7) 

ND 

12.2 

(31.2) 

Pyrene 

M<9) 

5.1 

(28.6) 

ND 

NO 

1.4 

(1.3) 

ND 

21.7 

(71.4) 

ND 

ND 

1.5 

(1.7) 

ND 

18.8 

(56.2) 

Metals 

■MBm 






. .... _ _ 





Aluminum 

(mgftg) 

1444.6 

(2576.4) 

* 

IErEBI 

202.8 

(306.8) 


164.7 

(84.6) 

2395.0 

(2382.4) 

2315.9 

(3148.0) 

2683.8 

(1997.6) 

1172.2 

(919.4) 

1821.3 

(1768.2) 

HI 

Arsenic (as carcinogen) 



■ 

MwM 

wmM 

in 

■on 

■yiri 

WWW 

HXn 

mm 




mm 

Barium 

(mg/kg) _ _ _ . 

hgEW 

■ 

■fiEn 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 


Cadmium 

(™gftg) 

n 


ND 

ND 

ND 

ND 

ND 

ND 

HI 

ND 

ND 

Calcium 

igg^g) 

16446 

(36190) 

■ 

HI 

mm 

383 

(211) 

11278 

(20935) 

9609 

(29489) 

11627 

(18373) 


11099 

(24043) 

43053 

(60942) 

Chromium (total) 
(mg/kg) 

WmM 

EH 

m 

■ 

win 

ND 

3.5 
(3^) 

3.1 

(4-3) 

HI 

mwm 

uxEm 


Him 

Him 

Copper 

Wg) 

HI 

n 

HI 

ND 

mil 

■a 

mm 

ND 

Mgm 

win 


HI 

KfnHHnHH 

1283.5 

(1909.3) 

|lb| 

HD 

B 

1511.8 

(883.9) 

144.1 

(81-3) 

IH 


HH 

1502.2 

(900.4) 

1984.8 

(2368.4) 

HI 

iRmHHHHH 

■ 

■tii)l 

■ 

mam 

m 

HI 

HI 

mm 

5.1 

(4.9) 

HI 

■n 

Hiini 

Him 


Magnesium 

fogfcg) 

B 

370.0 

(131.6) 


87.6 

(37.7) 

112.3 

(60.5) 

534.1 

(836.0) 

316.0 

(468.5) 

11101 

iSSEl 

wwim 

mSEM 1 
HSEw 

m 

Manganese 

( m g^g? 

mm 

ISI)I 

mgm 

nEn 

m 

wm 

m 

m 

■!!!£)■ 

IH 

■ 

HdKUi 

mm 






















































































































































































Table 2.8. Analysis of variance of soil metals among soil classes. Only metals above detection limits in sufficient samples were analyzed. Data 
were transformed (log 10 ) before analysis. All ANOVAs were significant at p < 0.001 . Table shows means (mg/kg) and multiple comparisons made 
using Games-Howell test. Soil classes not significantly different (p >0.05) are indicated by the same letter following the mean. 


Parameter 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetlands 

Saltwater 

Wetlands 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Aluminum 

282.6 

202.8 

1001.6 

164.7 

2395.0 

2315.9 

2683.8 

1172.2 

1821.3 

2491.3 


A 

A 

C 

A 

BC 

BC 

B 

C 

BC 

BC 

Arsenic (as 

2.33 

0.63 

0.31 

0.30 

0.44 

0.56 

1.32 

0.36 

0.53 

0.70 


A 

B 

B 

B 

B 

B 

AC 

B 

B 

BC 

Calcium 

50043.5 

150.4 

22056.8 

383.1 

11278.0 

9609.5 

11627.1 

2100.9 

11099.1 

43053.5 


E 

A 

BCD 

B 

CD 

CD 

CD 

D 

CD 

CE 

R 

2.11 

0.84 

2.26 

0.57 

3.47 

3.07 

4.51 

12.18 

11.79 

3.85 

RSolHHi 

A 

BE 

A 

B 

A 

AE 

AC 

D 

DC 

A 

Copper 

1.84 

3.25 

2.55 

2.82 

4.33 

4.70 

5.48 

53.55 

54.04 

2.55 


A 

B 

AB 

B 

BC 

BC 

C 

D 

D 

AB 

Iron 

1063.0 

240.4 

1511.8 

144.1 

1717.5 

1326.1 

1504.8 

1502.2 

1984.8 

1783.4 


B 

A 

B 

A 

B 

B 

B 

B 

B 

B 

Lead 

2.16 

1.53 

4.00 

2.44 

6.24 

5.06 

16.58 

9.70 

5.84 

5.06 


AB 

A 

C 

AB 

CD 

BC 

CD 

D 

CD 

BC 

Magnesium 

370.0 

28.0 

87.6 

112.3 

534.1 

316.0 

3291.0 

232.57 

377.4 

288.8 


D 

A 

B 

BC 

DE 

BDC 

F 

CEG 

DG 

BD 

Manganese 

11.34 

2.53 

54.2 

0.93 

14.7 

9.61 

10.10 

82.0 

58.8 

7.9 


C 

B 

A 

E 

C 

BC 

C 

A 

A 

C 

Eu - 

0.0059 

0.005 

0.008 

0.0065 

0.0396 

0.0375 

0.01786 

0.01204 

0.01613 

0.0108 


A 

A 

AB 

AE 

C 

CD 

BCD 

ACD 

BCDE 

AD 

Potassium 

58.4 

42.6 

74.0 

57.0 

114.6 

95.2 

1631.0 

94.57 

121.7 

72.7 


ABC 

A 

B 

ABC 

BC 

AB 

D 

AB 

AB 

AB 

Sodium 

461.3 

12.6 

174.0 

48.7 

168.5 

169.5 

13771.4 

17.0 

38.3 

336.3 


D 

A 

ABCG 

BCG 

C 

BC 

E 

AF 

FG 

BC 

Vanadium 

2.36 

0.72 

2.21 

0.79 

5.16 

3.65 

7.35 

2.02 

4.46 

3.44 


B 

A 

B 

A 

BC 

B 

C 

B 

BC 

B 

Zinc 

6.60 

5.24 

5.00 

7.70 

12.77 

13.60 

7.73 

49.23 

29.20 

11.79 


AB 

A 

A 

AD 

AB 

BDEF 

AE 

C 

CF 

ABEF 






























































































































Table 2.9. Analysis of variance among soil classes for pH, bulk density, resistivity, and CEC. Data for resistivity and CEC were transformed (log 10 ) 
before analysis. All ANOVAs were significant at p < 0.001 . Table shows means and multiple comparisons made using Games-Howell test. Soil 
classes not significantly different (p >0.05) are indicated by the same letter following the mean. 


Parameter 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetlands 

Saltwater 

Wetlands 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 












pH 

msm 

5.2 

5.8 

4.4 

4.9 

4.8 

6.3 

6.5 

6.1 

5.8 

■SB 

C 

DE 

B 

DE 

CE 

D 

DE 

DE 

D 


1.19 

0.99 

1.05 

0.72 

0.74 

0.72 

0.71 

1.13 

1.18 

1.11 


A 

B 

AB 

C 

C 

C 

C 

AB 

A 

AB 


586261 

681467 

1712941 

473600 

440645 

151027 

173 

870130 

749750 

722345 


AD 

A 

B 

A 

AD 

D 

C 

A 

A 

AD 

Cation 

2.5 

2.9 

3.8 

17.8 

23.5 

28.7 

18.3 

19.4 

11.3 

10.6 

exchange 

capacity 

(meq/IOOg) 

A 

A 

AD 

BC 

BC 

C 

BC 

BC 

B 

BD 














































Table 2.10. Mean grain size and classification of soil types. 


Soil Class 

Mean 
Grain Size 
(_Phj) 

Mean Grain 
Size (mm) 

Wentworth 

Classification 

Unified Soil 
Classification 

Coastal 

1.7 

0.31 

Medium Sand 

Fine Sand 

Acid Scrub 

2.6 

0.17 

Fine Sand 

Fine Sand 

Coquina Scrub 

1.7 

0.31 

Medium Sand 

Fine Sand 

Flatwoods 

2.2 

0.22 

Fine Sand 

Fine Sand 

Hammocks 

2.8 

0.14 

Fine Sand 

Fine Sand 

Freshwater 

Wetlands 

2.6 

0.17 

Fine Sand 

Fine Sand 

Saltwater 

Wetlands 

2.85 

0.14 

Fine Sand 

Fine Sand 

Citrus Scrub 

2.2 

0.22 

Fine Sand 

Fine Sand 

Citrus Hammock 

2.65 

0.16 

Fine Sand 

Fine Sand 

Disturbed Soils 

2.45 

0.18 

Fine Sand 

Fine Sand 


50 





Table 2.1 1 . Concentrations of selected elements in typical surface soils of 
Florida (Shacklette and Boerngen 1984). Samples were taken at 20 cm below 
the surface. 


Element 

HHBHH 



Aluminum 

<20,000 

Antimony 

<i 

Arsenic 

<3 

Barium 

<200 

Beryllium 

<1 

Calcium 

<3000 

Chromium 

<20 

Cobalt 

<3 

Copper 

<10 

Iron 

<10,000 

Lead 

<10 

Magnesium 

<1500 

Manganese 

<150 


<6.032 

Nickel 

<5 

Potassium 

<6800 

Selenium 

<0.2 

Sodium 

<2000 

Vanadium 

<20 

Zinc 

<17 
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Table 2.12. Background levels of trace elements in surface soils. Data are from 
Kabata-Pendias and Pendias (1984). Units are ppm/dry weight. - indicates no 
data reported. 


Sandy Soils- Podzols and Sands - 

United States Different Countries 



Range 

Mean 

■Esaai 

Mean 






ESB&nHI 


- 

0.05-1.33 

0.19 

Arsenic 

<0.1-30.0 

5.1 

1.1-28.9 

2.4-5.8 

Barium 

20-1500 

400 

180-780 

- 


<1-3 

1.9 

- 

- 

Cadmium 

- 

- 

0.01-1.80 

0.07-0.43 

Chromium 

3-200 

40 

1.4-530 

21-110 

Cobalt 

0.4-20 

3.5 

0.1-65 

- 


1-70 

14 

1-52 

8-16 

Lead 

<10-70 

17 

2.3-47.5 

10.4-57.0 

Manganese 

7-2000 

345 

9-1900 

- 

Mercury 

<0.01-0.54 

0.08 

0.01-0.70 

0.04-0.06 

Nickel 

<5-70 

13.0 

1-52 

7-11 

Selenium 

0.005-3.5 

0.5 

0.05-1.32 

0.14-0.27 

Vanadium 

7-150 

47 

10-91 

- 

Zinc 

<5-164 

40.0 

3.5-146 

24-42 


52 






























































SECTION 3 
Groundwater 


3.1 Methods 

3.1.1 Site selection 

We used the four subsystems of the Surficial aquifer (Figure 1 .4), originally 
delineated by Clark (1987c), as the basis for sample site locations. We located 
six sample sites in each subsystem, 24 total sites (Figure 3.1). We chose sites 
away from known contamination. One to three wells were installed at these 
sites. The sampling plan designated that a shallow well was to be installed at 
each site. Intermediate wells were to be installed at four sites per subsystem (16 
total); deep wells were to be installed at three sites per subsystem (1 2 total). A 
total of 52 wells were planned. 

A Trimble Pathfinder Professional XL Geographic Positioning System (GPS) unit 
was used to collect groundwater well locations using real-time differentially 
corrected methods (Trimble Navigation Limited 1994). Locations were exported 
to North American Datum 1927 (NAD27) State Plane coordinates for overlay in a 
Geographic Information System (GIS). Sample site descriptions of well locations 
are given in Appendix C, Table C-1 , and coordinates of sites in Table C-2. 

3.1.2 Sampling 

The NASA/KSC Remediation Program Office contracted groundwater well 
installation to Universal Engineering Sciences, Inc. [Appendix D (Universal 
Engineering Sciences, Inc. 1998)]. Universal was contracted to install 52 wells, 
due to the depth of the confining unit at one location the deep well was not 
installed. Therefore, a total of 51 wells were installed at varying depths. 

Groundwater samples were collected from 51 wells (Figure 3.1). Twenty-four 
wells were shallow (15 ft.), 16 wells were intermediate (35 ft.), and 1 1 wells were 
deep (50 ft.). Shallow and intermediate wells were screened for 10 ft (3 m) and 
deep wells for 5 ft. (1 .5 m) (Universal Engineering Sciences, Inc. 1998). ENCO 
was subcontracted for sample collection and chemical analysis since they have 
the required certifications. ENCO followed the requirements of the “NASA/KSC 
Sampling and Analysis Plan for RCRA Facility Investigations at Kennedy Space 
Center, Florida and Cape Canaveral Air Station, Florida, Volume 4” of the 
Generic Work Plans (SAP) (NASA 1996) and ENCO’s FLDEP Comprehensive 
Quality Assurance Plan No. 960038. Based on requirements in the SAP, organic 
vapor and explosimeter readings were collected from every well. All wells had a 
reading of zero for both measurements. 

Well construction information (Universal Engineering Sciences, Inc. 1998) was 
consistent with well placement in the Surficial Aquifer; no confining layers were 
encountered in completed wells. 
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All well sampling was done using a low flow peristaltic pump (with Teflon check 
valves) and silicon and Tigon tubing. All sampling protocols in the SAP were 
followed. Turbidity was measured in the field throughout purging, and sample 
collection occurred when turbidity was <10 NTU). Quality assurance/quality 
control samples were collected in accordance with the requirements of the SAP. 
A data validation report was completed, see Appendix G. 

3.1.3 Chemical Analysis 

Table 3.1 lists the analyses that were conducted on each groundwater sample. 
Organochlorine pesticides (EPA method 8081), aroclors (EPA method 8082), 
chlorinated herbicides (EPA method 8151), and polycyclic aromatic 
hydrocarbons (EPA method 8310) were analyzed. Methods for organochlorine 
pesticides, aroclors, and chlorinated herbicides use gas chromatography 
(USEPA, 1 996). Polycyclic aromatic hydrocarbons were analyzed by high- 
pressure liquid chromatography (USEPA 1996). Target analyte list (TAL) metals 
were analyzed using one of the following EPA method numbers appropriate for 
the specific metal: 200.7, 204.2, 220.1 , 245.1 , 258.1 , 273.1 , 279.2 (Table 3.1). 
Method 200.7 uses inductively coupled plasma-atomic emission spectrometry 
(USEPA 1983). Method 204.2 (Sb) uses an atomic absorption, furnace 
technique (USEPA 1983). Methods 220.1, 258.1, and 273.1 use atomic 
absorption, direct aspiration techniques (USEPA 1983). Mercury (Hg) was 
analyzed using method 245.1, a cold-vapor, atomic absorption technique 
(USEPA 1983). Chloride was analyzed using EPA method number 325.3, a 
titrimetric mercuric nitrate technique (USEPA 1983). 

Field analysis of groundwater samples for dissolved oxygen, turbidity, pH, 
specific conductivity, and temperature were conducted with calibrated 
instruments. Total dissolved solids was determined by method 160.1 using 
filtration followed by drying at 180 C (USEPA 1983). Total organic carbon was 
determined by method 415.1 (USEPA 1983) using catalytic combustion or wet 
chemical oxidation. 

3.1.4 Data Analysis 

Data analyses was conducted using SPSS Version 9 (SPSS Inc., 1999) using 
the following approach. 

• Frequency of parameters occurring above the detection limits were 
determined. Where most of the data are below detection, intensive data 
analyses cannot be justified. 

• Boxplots were used to scan for obvious outliers in the data. Outliers could 
arise from a contaminated sample or a local, anomolous site conditions. 
Inclusion of outliers can skew the mean and standard deviation of a 
parameter. 

• Normality of distributions were tested for using normality plots and the 
Kolmogorov-Smirnov statistics with Lilliefors significance levels. Normality of 
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distribution determines whether parametric or nonparametric analyses should 
be used or whether transformations are required. 

• Where the sample size of data above detection was sufficient, two-way 
analysis of variance (ANOVA) of transformed data (log 10 ) were used to test 
for differences related to aquifer subsystem and depth. Replicate samples 
were excluded from ANOVA. These tests determined whether parameters 
differed among subaquifers and depths. If such differences exist, then use of 
a single mean (or screening value) to represent all groundwater may not be 
appropriate. 

For screening purposes, data are given as twice the mean (USEPA 1998). The 
KSC Background Screening table for groundwater is located in Appendix A, 

Table A-2. 

3.2 Results 

3.2.1 Groundwater Chemistry 

Frequency of groundwater parameters above detection is given in Table 14. All 
organochlorine pesticides (25), all aroclors (6), and all chlorinated herbicides (18) 
were below detection in all samples (Table 3.3). Ten PAHs were above 
detection in one to four samples. Four PAHs were above detection limits in only 
one sample each, and these values were between the method detection limit and 
the practical quantitation level; therefore, the Remediation team decided to treat 
these as below detection (Table 3.4). Cobalt and mercury were always below 
detection (Table 3.3). Beryllium, silver, and zinc were above detection in just one 
sample each (Table 3.2). 

For some parameters, frequency of occurrence above detection varied with 
subaquifer or depth (Table 3.5). PAHs were above detection only in shallow 
wells of the dune, dune-swale, and west plain subaquifers (Table 3.5). Arsenic 
and cadmium were most frequently above detection in the dune subaquifer. 

Summary data by aquifer and depth are given in Table 3.6. Among metals only 
Al, Ca, Cl, Fe, Mg, Mn, K, and Na were above detection in sufficient samples to 
compare concentrations. In addition, total dissolved solids (TDS), total organic 
carbon (TOC), specific conductivity, pH, dissolved oxygen (DO), and field 
temperature could be compared. The distributions of all parameters except 
temperature were not normal (Kolmogorov-Smirnov tests, p<0.001). 
Transformations (logio) improved normality of distribution. Transformed values of 
Mg, K, Na, TOC, TDS, and conductivity did not differ from normal (p>0.05). 
Although distributions of Al, Ca, Cl, Fe, Mn, and DO still differed from normal, 
normality plots showed that transformation improved the distributions such that 
ANOVA could be conducted. 
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Univariate, two-way ANOVA where subaquifer and depth were fixed effects was 
conducted using temperature and log-transformed chemistry data. Models were 
not significant for Al and DO; the significance level for the model (p=0.057) for Fe 
was marginally above the usual decision point. Interactions were significant for 
pH. TOC differed across subaquifers but not depths. Ca, Cl, Mg, Mn, K, Na, 
TDS, and conductivity differed with subaquifer and depth (Table 3.7). 

For screening purposes, a simpler classification of groundwater was desired. The 
NASA/KSC Remediation team adopted Rule 62-520.410 Florida Administrative 
Code (F.A.C) groundwater classifications Class G-ll and Class G-lll. Class G-ll 
is defined as groundwater with total dissolved solids <10000 mg/L and Class G- 
III is defined as groundwater with total dissolved solids >10000 mg/L. Some 
parameters (Table 3.8) were more frequently above detection in Class G-ll (Cd, 
Fe, Tl) and some were more frequently above detection in Class G-lll (Sb, As, 
Pb). Ca, Cl, Mg, K, Na, total dissolved solids, and conductivity were substantially 
higher in Class G-lll (Table 3.9), as would be expected. The KSC Background 
screening table for groundwater is given in Appendix A, Table A-2. Detailed data 
for Class G-ll and Class G-lll are given in Appendix C, Table C-3 and C-4. 

3.3 Discussion 

Unconsolidated, surficial aquifers are subject to contamination from point sources 
and from general land use, and contaminants may include trace elements, 
pesticides, herbicides, and other organics (Page 1981, Burkart and Kolpin 1993, 
Kolpin et al. 1995, 1998, Barbash et al. 1999). Urban and agricultural land uses 
have affected some Florida aquifers (Rutledge 1987, Barbash and Resek 1996). 
Point source contamination to the KSC aquifer has occurred at certain facilities 
(Clark 1985, 1987a, b). 

However, the baseline data presented here suggest that widespread 
contamination of the Surficial aquifer on KSC has not occurred. No 
organochlorine pesticides, aroclors, or chlorinated herbicides occurred above 
detection limits. Although pesticide residues or degradation products and 
chlorinated herbicides occurred in some soils, those concentrations were low and 
migration into the aquifer either has not occurred or has not been widespread. 

Some PAHs occurred in the shallow wells. Earlier we showed that PAHs occur 
in a variety of KSC soils at relatively low concentrations. Some occurrence in 
shallow wells is not surprising. PAHs have both natural and anthropogenic 
sources (e.g., Suess 1976, Standley and Simoneit 1987, Jones et al. 1989b, c). 

Clark (1987c) tested background groundwater wells for a smaller number of 
organochlorine pesticides and chlorinated herbicides including 2,4-D, 2,4,5-TP, 
Endrin, Lindane, Methoxychlor, and Toxaphene and found none above detection 
limits. 
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Most trace metals are in low concentrations in KSC groundwater if they occur 
above detection levels. This is consistent with the low concentrations of most 
trace metals in KSC soils and the primarily quartz composition of the terrigenous 
deposits comprising the surficial sediments of Merritt Island (Brown et al. 1962, 
Milliman 1972, Field and Duane 1974). Al, Fe, and Mn occur above detection 
limits more frequently than other trace metals. Al and Fe are abundant crustal 
components and are present in KSC soils. Intense leaching, particularly in acid 
scrub and flatwoods soils, mobilizes Al and Fe (Paton et al. 1995). Iron is a 
typical constituent of groundwater in the Surficial aquifer in Florida (Miller 1997). 
Mn is one of the most abundant trace elements (Kabata-Pendias and Pendias 
1984); it is present in KSC soils but the concentrations are relatively low. 

Solution and precipitation of Fe and Mn are affected by pH and oxidation- 
reduction conditions. 

The chemical parameters varying most with subaquifer and depth are Ca, Cl, Mg, 
K, and Na, and conductivity and total dissolved solids that are related to these 
cations and anions. The trends are generally consistent among these; the 
shallow wells in the Dune-Swale subaquifer have the lowest values. 
Concentrations increase with depth within a subaquifer. At a given depth, 
concentrations in the Dune-Swale and West Plain subaquifers are lower than in 
the Dune and Marsh subaquifers. These trends reflect increased mineralization 
with depth and differences between the fresh water Dune-Swale and West Plain 
subaquifers and the more saline Dune and Marsh systems. The Dune and 
Marsh subaquifers interact with saline water of the Atlantic Ocean and Indian 
River Lagoon system, respectively (Clark 1987c). 

These data are generally consistent with the previous study of Clark (1987c) 
(Table 3.10), although there were differences in sampling and analysis. 
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Groundwater Well Locations 


Atlantic 

Ocean 


# groundwater 
sample locations 


0 



6 Kilometers 


Figure 3.1 . Groundwater well sampling locations, Kennedy Space Center. 
Points may represent more than one well. 
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Table 3.1. List of parameters, EPA method number, and lab reporting limit for 
parameters analyzed for all groundwater samples. Lab reporting limit values are 
based on pure samples. * = measurement made with a calibrated field 
instrument (YSI). 



EPA 

Method 

Lab Reporting 
Limit for groundwate 

Organochlorine Pesticides 



4,4' - DDD 

8081 

■EESE-BH 

4,4' - DDE 

8081 

■m 

4,4' - DDT 

8081 

■Esn 

Aldrin 

8081 


Alpha - BHC 

8081 

■nm 

Beta - BHC 

8081 

■EESHH 

Chiordane (alpha) 

8081 

■EH 

Chlordane (gamma) 

8081 


Chiordane (Total) 

8081 

1 M9/L 

Delta - BHC 

8081 


Dieidrin 

8081 

■K EH 

Endosulfan 1 

8081 

■H H 

Endosulfan II (beta) 

8081 

■R91 

Endosulfan Sulfate 

8081 

■nm 

Endrin 

8081 

■Em 

Endrin Aldehyde 

8081 

■BM 

Endrin Ketone 

8081 

■EEH 

Gamma - BHC (Lindane) 

8081 

■E E3SH 

Heptachlor 

8081 

■EX3H 

Heptachlor Epoxide(a) 

8081 

■EEER39H 

Heptachlor Epoxide(b) 

8081 


Isodrin 

8081 

■EESSH 

Methoxychlor 

8081 

■■Mliri 

Mirex 

8081 

■EB1IM9H 

Toxaphene 

8081 


Ar odors 



PCB-1016/1242 

8082 

Les4= 

PCB-1221 

8082 


PCB-1232 

8082 

■m 

PCB-1248 

8082 

1 

PCB-1254 (noncarcinogenic) 

8082 

1 ^ 

PCB-1260 

8082 

1 PS*- 
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Table 3.1 (cont.). 


EPA Lab Reporting 

Method Limit tor aroundwater 


Chlorinated Herbicides 


2-(2,4,5-Trichlorophenoxy)propionic acid (2,4,5 - TP) 
Silvex) 


2,4,5-T richlorophenoxy acetic acid (2,4,5 - T) 


2,4-Dichlorophenoxy acetic acid (2,4 - D) 


3,5-DCBA 


4-(2,4-Dichlorophenoxy)butyric acid (2,4 - DB) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicamba 


Dichloroprop [2-(2,4-Dichlorophenoxy)proponic acid 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 



8151 

0.5 

8151 

0.5 

8151 

0.5 

8151 

0.5 


PAHs 


1 - Methylnaphthalene 


2 - Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenz(a, h )anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 



8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 
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Aluminum 


Antimon 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 



MM flnl iiM 


Cobalt 


Copper 


Iron 


Lead 


Maqnesium 


Manganese 


Mercu 


Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Thallium 


Vanadium 


Zinc 


Other Parameters 


Dissolved oxygen 


H (converted to hydrogen ion for analysis 


Specific conductivi 


Temperature 


Total dissolved solids 


Total organic carbon 


200.7 


204.2 


200.7 


200.7 


200.7 


200.7 


200.7 


325.3 


200.7 


200.7 


200.7 / 
220.1 


200.7 


200.7 


200.7 


200.7 


245.1 


200.7 


258.1 


200.7 


200.7 


273.1 


279.2 


200.7 


200.7 


0.05 mg/L 



160.1 


415.1 
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Table 3.2. Frequency (percent) of values greater than detection limits for 
chemical parameters in groundwater. 


Parameter 


Sample Size 


Organochlorine Pesticides (8081) 


4.4' - DDD 


4,4’ - DDE 


4,4’ - DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 




Chlordane aloha 


Chlordane qamma 


Delta - BHC 


Dieldrin 


Endosulfan i 


Endosulfan ii (beta 


Endosulfan sulfate 


Endrin 


Endrin aldehvde 


Endrin Ketone 


Gamma - BHC (Lindane 


Heptachlor 


Heptachlor Epoxide (a 


Heptachlor Epoxide (b 


Isodrin 


Methoxvchlor 


Mirex 


Toxaphene 


Aroclors (8082 


PCB-1254 (noncarcinoaenic 


PCB- 101 6/1 242 


PCB-1221 


PCB- 1232 


PCB- 1248 


PCB-1260 


Chlorinated Herbicides (8151 


2-(2,4,5-Trichlorophenoxy)propionic acid (2,4,5 
- TP) (Silvex) 


2,4,5-T richlorophenoxy acetic acid (2,4,5 -T 


2,4-Dichlorophenoxy acetic acid (2,4 - D 


3,5-DCBA 


4-(2,4-Dichlorophenoxv)butvric acid (2,4 -DB 
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Table 3.2. (cont.). 



Parameter 


Chlorinated Herbicides (cont. 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicamba 


Dichloroprop [2-(2,4-Dichlorophenoxy)proponic 
acid 


Dinoseb 


MCPA 


Pentachlorophenol 


Picloram 


PAHs (8310 


1 - Methvlnaphthalene 


2 - Methvlnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


rene 


Benzo(b)fluoranthene 


Benzofa.h, i)pervlene 


BenzoOOfluoranthene 


Chrysene 


Dibenz(a,h)anthracene 


Fluoranthene 


Fluorene 




Naphthalene 


Phenanthrene 


Pyrene 


Aluminum 


Metals 



Arsenic (as carcinogen 


Barium 


Beryllium 


Cadmium 


Calcium 


Chloride 


Chromium (total 


66.7 


8.8 


22.8 


5.3 


1.8 


7.0 


98.2 


100.0 


5.3 




































































Table 3.2. (cont.). 


Parameter 


Metals (cont.) 


Cobalt 

0 

Copper 

7.0 

Iron 

77.2 

Lead 

14.0 

Magnesium 

96.5 

Manganese 

70.2 


0 

Nickel 

3.5 

Potassium 

87.7 

Selenium 

7.0 ] 

Silver 5 

1.8 

Sodium 

100.0 

Thallium 

12.3 1 

Vanadium 

7.0 ] 

Zinc 

1.8 

Other Parameters 


Total Dissolved Solids 

100.0 

Total Organic Carbon 

93.0 
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Table 3.3. List of parameters that were below detection limits (non-detect) for all 
groundwater wells. 


Organochlorine Pesticides (8081) 

Chlorinated Herbicides (8151) 

4,4' - DDD 

2-(2,4,5-Trichlorophenoxy)propionic 
acid (2,4,5 - TP) (Silvex) 

4,4’ - DDE 

2,4,5-Tricholorophenoxy acetic acid 
(2,4,5 -T) 

4,4' - DDT 

2,4-Dichlorophenoxy acetic acid (2,4-D) 

Aldrin 

3,5-DCBA 

Alpha - BHC 

4-(2,4-Dichlorophenoxy)butyric acid (2,4 
-DB) 

Beta - BHC 

4 - Nitrophenol 


Acifluorfen 

Chlordane, alpha 

Bentazon 

Chlordane, gamma 

Chloramben 

Delta- BHC 

Dacthal 

Dieldrin 

Dalapon 

Endosulfan 1 

Dicamba 

Endosulfan II (beta) 

Dichloroprop [2-(2,4- 
Dichlorophenoxy)proponic acidl 

Endosulfan Sulfate 

Dinoseb 

Endrin 

MCPA 

Endrin Aldehyde 

MCPP 

Endrin Ketone 

Pentachlorophenol 

Gamma - BHC (Lindane) 

Picloram 

Heptachlor 

PAHs (8310) 1 

Heptachlor Epoxide(a) 

1 - Methylnaphthalene 

Heptachlor Epoxide(b) 

2 - Methylnaphthalene 

Isodrin 

Acenaphthene 

Methoxychlor 

Acenaphthylene 

Mirex 

Anthracene 

Toxaphene 

Benzo(g,h,i)perylene 

Arociors (8082) 

Dibenz(a,h)anthracene 

PCB-1016/1242 

Naphthalene 

PCB-1221 

Metals 

PCB-1232 

Cobalt 


PCB-1248 

PCB-1254 


Mercury 


PCB-1260 


65 































Table 3.4. List of parameters that were determined by Remediation team 
consensus to be treated as below detection limits (non-detect) for all 
groundwater locations based on low frequency of detection. These parameters 
had one value between the method detection level and the practical quantitation 
level. 
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Table 3.5. Frequency (percent) of values greater than detection limits for chemical parameters in groundwater by 
subaquifer and depth. Only parameters greater than detection limits in at least one sample are shown. 


Parameter 

All 

Ground- 

water 

Dune 

Shallow 

Dune 

Intermedi 

ate 

Dune 

Deep 

Dune- 

Swale 

Shallow 

Dune- 

Swale 

Intermedi 

ate 

Dune- 

Swale 

Deep 

West 

Shallow 

West 

Intermedi 

ate 

West 

Deep 

Marsh 

Shallow 

Marsh 

Intermedi 

ate 

Marsh 

Deep 















Sample Size 

57 

6 

5 

3 

7 

4 

3 

7 

5 

3 

7 

5 

2 















PAHs (8310) 














Benzo(a)anthracene 

7.0 

16.7 

0 

0 

14.3 

0 

0 

28.6 

0 

0 

o 

0 

0 

Benzo(a)pyrene 

7.0 

16.7 

0 

0 

14.3 

0 

0 

28.6 

0 

0 

0 

0 

0 

Benzo(b)fluoranthene 

1.8 

0 

0 

0 

0 

0 

0 

14.3 

0 

0 

0 

0 

0 

Benzo(k)fluoranthene 

5.3 

33.3 

0 

0 

0 

0 

0 

14.3 

0 

0 

0 

0 

0 

Chrysene 

5.3 

16.7 

0 

0 

14.3 

0 

0 

14.3 

0 

0 

0 

0 

0 

Fluoranthene 

3.5 

0 

0 

0 

14.3 

0 

0 

14.3 

0 

0 

0 

0 

0 

lndeno(1 ,2,3- 
cd)pyrene 

3.5 

16.7 

0 

0 

0 

0 

0 

14.3 

0 

0 

0 

0 

0 

Metals 














Aluminum 

66.7 

66.7 

100.0 

33.3 

57.1 

75.0 

33.3 

71.4 

40.0 

0 

85.7 

100.0 

100.0 

Antimony 

8.8 

0 

40.0 

0 

0 

0 

33.3 

0 

0 

0 

28.6 

0 

0 

Arsenic (as 
carcinogen) 

22.8 

50.0 

60.0 

66.7 

0 

0 

0 

14.3 

20.0 

0 

42.9 

0 

0 

Barium 

5.3 

0 

0 

0 

0 


0 

0 

0 

0 

28.6 

20.0 

0 

Beryllium 

1.8 

0 

20.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Cadmium 

7.0 

16.7 

20.0 

33.3 

14.3 

0 

0 

0 

0 

'HOB 

0 

0 

0 

Calcium 

98.2 

100.0 

100.0 

100.0 

85.7 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Chloride 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 


5.3 

0 

20.0 

0 

0 

0 

0 

■HSU 

0 

0 

28.6 

0 

0 


7.0 

0 

20.0 

0 

0 

0 

0 

0 

0 

33.3 

14.3 

20.0 

0 

Iron 

77.2 

16.7 

60.0 

100.0 

100.0 

100.0 

66.7 

85.7 

100.0 

100.0 

71.4 

80.0 

50.0 
























































































































































Table 3.5. (cont.). 


Parameter 

All 

Ground- 

water 

Dune 

Shallow 

Dune 

Intermed 

iate 

Dune 

Deep 

Dune- 

Swale 

Shallow 

Dune- 

Swale 

Intermedi 

ate 

Dune- 

Swale 

Deep 

West 

Shallow 

West 

Intermedi 

ate 

West 

Deep 

Marsh 

Shallow 

Marsh 

Interme 

diate 

Marsh 

Deep 

WMIES3RE35WM 














Lead 

14.0 

0 

60.0 

33.3 

0 


0 

0 

0 

33.3 

14.3 

40.0 

0 

Magnesium 

96.5 

100.0 

100.0 

100.0 

71.4 


100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 


70.2 

33.3 

80.0 

66.7 

14.3 


66.7 

ioo.o 

100.0 

100.0 

71.4 

100.0 

100.0 

Nickel 

3.5 

0 

20.0 

0 

0 


0 

0 

0 

33.3 

0 

0 

0 

Potassium 

87.7 

83.3 

100.0 

100.0 

71.4 


33.3 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Selenium 

7.0 

0 

40.0 

0 

28.6 

0 

b 

0 

0 

0 

o ' 

0 

0 

Silver 

1.8 

0 

0 

33.3 

0 

o 

0 

0 

0 

0 

0 

0 

0 

Sodium 

100.0 

100.0 

100.0 

100.0 

100.0 


100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Thallium 

12.3 

0 

0 

0 

0 

0 

33.3 

0 

400 

0 

14.3 

40.0 

50.0 

Vanadium 

7,0 

0 

20.0 

0 

0 

0 

0 

14.3 

0 

0 

28.6 

0 

0 

Zinc 

1.8 

0 

6 

0 

0 

0 

0 

0 

0 _ 

33.3 

0 

0 

0 




i 






1 





Other Parameters 

1 













Total Dissolved Solids 

100.0 

100.0 

100.0 ] 

100.0 

100.0 

100.0 

100.0 

100.0 

ioo.o 

100.0 

100.0 

100.0 

100.0 

Total Organic Carbon 

93.0 

66.7 

80.0 

66.7 

■ 

100.0 

100.0 

ibo.o 

100.0 

100.0 1 

100.0 

100.0 

100.0 

100.0 










































































































































































Table 3.6. Chemical parameters in groundwater by subaquifer and depth. Data are means with standard deviations in 
parentheses. Field parameters were not measured on replicate samples. ND indicates all samples below detection limits. 


Parameter 

All 

Ground- 

water 

Dune 

Shallow 

Dune 

Intermed 

iate 

Dune 

Deep 

- 

Dune- 

Swale 

Shallow 

Dune- 

Swale 

Intermedi 

ate 

Dune- 

Swale 

Deep 

West 

Shallow 

West 

Intermedi 

ate 

West 

Deep 

Marsh 

Shallow 

Marsh 

Intermedi 

ate 

Marsh 

Deep 















Sample Size 

57 

6 

5 

3 

7 

4 

3 

7 

5 

3 

7 

5 

2 

PAHs (8310) 














Benzo(a)anthracene 

(pg/L) 

0.035 

(0.02) 

0.047 

(0.041) 

ND 

ND 

0.036 

(0.015) 

ND 

ND 

0.051 

(0.048) 

ND 

ND 

ND 

ND 

ND 

Benzo(a)pyrene 

(pg/L) 

0.029 

(0.017) 

0.031 

(0.014) 

ND 

ND 

0.031 

(0.013) 

ND 

ND 

0.048 

(0.044) 

ND 

ND 

ND 

ND 

ND 

Benzo(b)fluoranthene 

(pg/L) 

0.05 

(0.02) 

ND 

ND 

ND 

ND 

ND 

ND 

0.067 

(0.045) 

ND 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

(pg/L) 

0.028 

(0.019) 

0.037 

(0.019) 

ND 

ND 

ND 

ND 

ND 

0.036 

(0.028) 

ND 

ND 

ND 

ND 

ND 

Chrysene 

(pg/L) 

0.03 

(0.03) 

0.05 

(0.06) 

ND 

ND 

0.031 

(0.013) 

ND 

ND 

0.046 

(0.055) 

ND 

ND 

ND 

ND 

ND 

Fluoranthene 

(pg/L) 

0.06 

(0.08) 

ND 

ND 

ND 

0.06 

(0.03) 

ND 

ND 

0.14 

(0.23) 

ND 

ND 

| 

ND 

ND 

ND 

lndeno(1 ,2,3- 
cd)pyrene (pg/L) 

0.03 

(0.01) 

0.04 

(0.03) 

ND 

ND 

ND 

ND 

ND ' 

0.034 

(0.025) 

ND 

ND 

ND 

ND 



ND 



Table 3.6. (cont.). 


Parameter 

All 

Ground- 

water 

Dune 

Shallow 

Dune 

Intermed 

iate 

Dune 

Deep 

Dune- 

Swale 

Shallow 

Dune- 

Swale 

Intermed 

iate 

Dune- 

Swale 

Deep 

West 

Shallow 

West 

Intermedi 

ate 

West 

Deep 

Marsh 

Shallow 

Marsh 

Intermed 

iate 

Marsh 

Deep 

Metals 

■WHl 

Rnl 













mmm 

ms&m 

IBI 

■ 

m 

HU 

0.298 

(0.481) 

IBI 

HIM 

■MRJI 

luuSi 

HU 


|ff| 

0.15 

(0.08) 

0.066 

(0.020) 


■321 

iKal 

ND 

■ 

RSI 

ND 

1 

ND 

ND 

n 

ND 

ND 

ND 

EKI 

luESSSI 

ND 

ND 

PISRHI 

HU 

yHM 

■m 

ISI 

HU 

ND 

ND 

ND 

IB 

IfcX'MX 

IRS 

ND 

IBI 

ND 

ND 

B9HH 

ISI 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



ND 

Beryllium 

(mg/L) 

msmSl 

ND 

IBM 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

• 

RUHHHH 

Hoi 

■ 

ItiEBI 

WEE&M 

HI 

| 

[eWl 

luEffial 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


w&tm 

WmEi 


W&EM 

IB 

n 

HI 

HI 

H 

■Q&l 

■dill 

■ran 

EQj*| 

m 

ISShI 

K7Tn 


gnggSlilHI 

MM&m 

IBI 

KEk*« 

I3S31 

m 

IS 

HI 

IBI 

404 

(669) 

1099 

(618) 

iroa 

RBl 

mm 

SBI 


14800 

(15839) 


■jkoljS 

■PUflW 

ND 

0.006 

(0.002) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

■2231 

ND 

ND 

GTOfl— — 

111 

ND 

HU 

ND 

ND 

ND 

ND 

ND 

ND 

■jQS 

IM 

■ 

HI 

imtoi 

ND 

BUHHHI 

■in 

ItEEl 

HU 

HI 

HI 

m 

MW’IM 

IBI 

mwsm 

■OBI 

Hi 

mrzm 

HI 

Ha 

IBI 

HI 

HI 

HI 






































































































Table 3.6. (cont.). 


Parameter 

All 

Dune 

Dune 

Dune 

Dune- 

Dune- 

Dune- 

West 

West 

West 

Marsh 

Marsh 

Marsh 


Ground- 

Shallow 

Intermed 

Deep 

Swale 

Swale 

Swale 

Shallow 

Intermedi 

Deep 

Shallow 

Interme 

Deep 


water 


iate 


Shallow 

Intermedi 

ate 

Deep 


ate 



diate 



HEEsasanii 


Selenium 


IiGMIj 


Sodium 


IGiFiS] 


ND 

ND 

ND 

ND 

ND 


ND 

ND 

ND 

ND 

ND 


239.4 

326.2 


ND 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


Vanadium 




ND 

ND 

ND 

ND 

ND 

ND 




























































































































































Table 3.7. Summary of two-way analysis of variance of selected groundwater parameters. Shown are the significance 
levels for the overall model, effects due to subaquifer, effects due to depth, and subaquifer * depth interactions. NS = not 
significant. 


Parameter 

Model 

Subaquifer 

Depth 

Interactions 
(Subaquifer * Depth) 




Hm 


Aluminum 

NS 1 

- 

i 

- 

Calcium 

0.02 

<0.001 1 

0.006 

NS 

Chloride 

<0.001 

<0.001 

<0.001 

NS 

Iron 

0.057 

0.047 

0.029 

NS 


<0.001 

<0.001 

0.003 

NS 


0.006 

0.002 

0.009 

NS 

Potassium 

<0.001 

<0.001 

0.032 

NS 

Sodium 

<0.001 

<0.001 

0.003 

NS 

Total Organic 
Carbon 

<0.001 

<0.001 

NS 

NS 

Total Dissolved 
Solids 

<0.001 

<0.001 

0.001 

NS 

BURIIH 

<0.001 

<0.001 

0.001 

NS 

pH 

0.001 

0.008 

NS 

0.037 

Temperature 

<0.001 

<0.001 

<0.001 

NS 

Dissolved Oxygen 

NS 

- 

- 

- 

























































Table 3.8. Frequency (percent) of values greater than detection limits for chemical parameters in 
groundwater with one or more samples above detection limits by groundwater class. Values are 
for all samples (N=57), samples with total dissolved solids <10000 mg/L (Class G-ll, N=41), and 
samples with total dissolved solids >1 0000 mg/L (Class G-lll, N=1 6). 


Parameter 


Sample Size 


PAHs (8310 


Benzo(a)anthracene 







rene 


Benzo(b)fluoranthene 


BenzoOOfluoranthene 


Chrysene 


Fluoranthene 


Fluorene* 


lndeno(1 ,2,3-cd)pyrene 


Phenanthrene* 


Pyrene* 


Metals 


Aluminum 


Arsenic (as carcinoaen 


Barium 


Beryllium 


Cadmium 


Calcium 


Chloride 


iIBBBTnTIffiWlWHW 


Iron 


Lead 


Magnesium 


Manganese 


Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Thallium 


Vanadium 


Zinc 


Other Parameters 


Total Dissolved Solids 


Total Organic Carbon 


66.7 


8.8 


22.8 


5.3 


1.8 


7.0 


98.2 


100.0 


5.3 


7.0 


77.2 


14.0 


96.5 


70.2 


3.5 


87.7 


7.0 


1.8 


100.0 


12.3 


7.0 


1.8 



61.0 


2 , 


17.1 


0 


2 . 


9.8 


97.6 


100.0 


2 , 


8 4 


.9 


95.1 


68.3 


.9 


82.9 


.3 


0 


100.0 


17.1 


9.8 


2 , 



81.2 


25.0 


37.5 


18.7 


0 


0 


100.0 


100.0 


0 


18.7 


56.2 


37.5 


100 


75.0 


0 


100.0 


6.3 


6.3 


100.0 


0 


0 


0 



100.0 


93.0 


100.0 


92.7 


100.0 


93.7 


‘These parameters had one value above the method detection level but below the practical 
quantitation level. 
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Table 3.9. Means and standard deviations (in parenthesis) for chemical parameters in 
groundwater by groundwater class. Values are for all samples (N=57), samples with total 
dissolved solids <10000 mg/L (Class G-ll, N=41), and samples with total dissolved solids >10000 
mg/L (Class G-lll, N=16). ND = below detection. 


Parameter 



Sample Size 

PAHs (8310) 

Benzo(a)anthracene 

(pg/L) 

Benzo(a)pyrene 

(WJ/L) 

Benzo(b)fluoranthene 

(pg/L) 

Benzo(k)fluoranthene 

(pg/L) 

Chrysene 

(pg/L) 

Fluoranthene 

(pg/L) 

lndeno(1 ,2,3-cd)pyrene 
(pg/L) 

Metals 

Aluminum 

(mg/L) 

Antimony 

(mg/L) 

Arsenic (as carcinogen) 
(mg/L) 

Barium 

(mg/L) 

Beryllium 

(mg/L) 

Cadmium 

(mg/L) 

Calcium 

(mg/L) 


Chromium (total) 

(mg/L)_ 

Copper 

(mg/L) 

Iron 

(mg/L) 

Lead 

(mg/L) 

Magnesium 

ims/y 


Groundwater 


Class G-ll 


Class G-lll 
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Table 3.9. (cont.). 


Parameter 

Groundwater 

Class G-ll 

Class G-lll 

Metals (cont.) 




Manganese 





wmxzmm 



1 Nickel 



ND 


■Rni 

■H 


1 Potassium 




mm 

■BtEdHRH 

■ni 

■n 

Selenium 

0.006 

0.006 

0.008 


(0.007) 

(0.004) 

(0.011) 

1 Silver 


ND 






1 Sodium 

wamm&nmmm 




■KaiiRBi 

■3H 


1 Thallium 

0.001 

0.001 

ND 


(0.0005) 

(0.0006) 


Vanadium 



ND 





1 Zinc 


0.054 

ND 


HHRESnHI 

(0.028) 


Other Parameters 




Total Dissolved Solids 






■n wm 

RRRESHB 

(Total Organic Carbon 

■n SHU 


■mm 



■mi 

■Rt^nRi 





Sample Size (field) 

51 

36 

15 

Hydrogen Ion 


wrkmmmm 




B^9 

HnESSRRI 

Dissolved Oxygen 

1.8 

mmam ■ 



04) 

RRR89HI 

■HRKmRI 

Temperature 

'mam wgEKwmmmm 


■miBRi 

(C) _ 


im 1 

MKERRH 

Specific Conductivity 

■ 

HH 

■man 

(umhos/cm) 

mmSBmWmi 

■RS3RH 

RRBH 
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Table 3.10. Groundwater chemistry data for the Surficial Aquifer on KSC from 
Intermediate- wells between 21-30 ft (6.4-9. 1 m) and Lower- wells between 31 


Clark (1987c). Upper includes wells from 3-20 ft (0.9-6.1 m) 
45 ft (9.4-13.7 m). 


Coastal Subaquifer 
Upper Inter- 


Sample Size 40 
Total 442 

Dissolved 

Solids (mg/L) 

pH 7.51 


mediate 

_5 

1820 


Prime Recharge Area 

Lower Upper Inter- 

mediate 

JO 3 6 

70868 167 868 


Dune-Swale Subaquifer 

Lower Upper [inter- 

mediate 

J1 57 12 

559 550 1361 


Lower 


Sodium 

(mg/L) 

Chloride 

(mg/L) 

Arsenic 

M ) 

Barium 

(mg/L) 

Cadmium 

(mg/L) 

Chromium 

(mg/L) 

Copper 

(mg/L) 

Iron 


<0.08 


<0.05* 


<0.03* I <0.28* 


<0.013 I <0.01 


<0.037* I <0.03* 


<0.06 


<0.03* 


10971 


24417 


<0.05* 


< 0 . 10 * 


<0.045 


<0.05* 


<0.70* 


< 0 . 012 * 


<0.04* 


<0.05* 


<0.62 


<0.05* 


<0.07* 


< 0 . 012 * 


<0.04* 


< 0 . 02 * 


<0.05* 


<0.70* 


<0.17* 


< 0 . 02 * 


<0.03* 


<0.64 


< 0 . 01 * 


<0.05* 


< 0 . 10 * 


<0.05* 


< 0 . 01 * 


<0.04* 


<0.04* 


<0.05 


<0.017* 


< 0 . 02 * 


<0.03* 


Lead <0.06 <0.06 

Jmg/L) 

Manganese <0.09 0.15 

Jm fl/L ) 

Selenium 0.08 <0.05* 

Jmg/L) 

Zinc <0.07 <0.06 


<0.05* 


<0.03* 


<0.006* I <0.02 


<0.05* 


<0.042 


<0.03 


<0.032* 


<0.05* 


<0.037* 


<0.03* 


<0.05* 


<0.03 


<0.05 


<0.04 


<0.05* 


<0.04 


<0.044 


<0.03* 


<0.05* 


<0.04 


<0.04 


0.036 
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Lower 



1145 

2136 

<0.05* 

<0.045 

<0.014* 

<0.03* 
































SECTION 4 
Surface water 


4.1 Methods 

4.1.1 Sampling Site Selection 

Location of the surface water sampling stations was determined based on the 
watershed basins surrounding Kennedy Space Center. A total of 40 stations 
were selected to incorporate samples from open lagoonal water, rivers, creeks, 
ditches, burrow pits, and impoundments (Figure 4.1). Sampling sites were 
chosen away from known SWMU sites. Because 1998 was a year of the “El 
Nino” weather phenomenon, the climate in Florida was very hot and dry. The 
resulting drought reduced the number of ditches available for sampling. A total 
of 18 ditches were sampled, with 5 located near KSC’s industrial areas. Location 
and description of each sampling station are given in Appendix E, Table E-1 . 

The geographical location of all sampling stations was recorded using a Trimble 
Pathfinder Professional XL Geographic Positioning System (GPS) unit using real 
time differentially corrected methods (Trimble Navigation Limited 1994). Data 
were exported to North American Datum 1 927 (NAD27) State Plane coordinates 
and overlayed in a Geographic Information System (GIS). Coordinate data of 
each sampling station are given in Appendix E, Table E-2. 

4.1.2 Sampling 

Surface water sampling and analysis were subcontracted by Dynamac to 
Environmental Conservation Laboratories (ENCO), in Orlando, Florida. ENCO 
technicians followed the requirements of the "NASA/KSC Sampling and Analysis 
Plan for RCRA Facility Investigations at Kennedy Space Center, Florida and 
Cape Canaveral Air Station, Florida, Volume 4" of the Generic Work Plans (SAP) 
(NASA 1996) and ENCO’s FLDEP Comprehensive Quality Assurance Plan No. 
960038. 

Sample collection was done from shore, by wading, or in deeper water, by boat. 
Care was taken not to disturb sediments in the immediate area, and collection 
was done upstream of the sampler. A total of 46 samples (includes 6 duplicates) 
were collected with decontaminated equipment, using latex gloves, and in the 
appropriate order as not to cause cross-contamination. 

Surface water was collected directly into sample bottles that contained the 
proper preservative. Sample bottles were kept on ice and transported to the lab 
for analysis. Field parameters such as pH, temperature, turbidity, dissolved 
oxygen, and conductivity were also measured at each sampling location. 
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4.1.3 Chemical Analysis 


Surface water was analyzed for 94 parameters that included organochlorine 
pesticides (EPA method 8081), aroclors (EPA method 8082), chlorinated 
herbicides (EPA method 8151), and polyaromatic hydrocarbons (EPA method 
8310), and metals. The EPA methods used for metal analyses varied according 
to the appropriate analyte and included EPA methods: 200.7, 204.2, 258.1 , 
279.2, 721 1 , 7470, 7761 , and 7770. Other miscellaneous parameters such as 
total chloride was analyzed using EPA method number 325.3, total dissolved 
solids was determined by method 160.1 , and total organic carbon was 
determined by method 415.1 (Table 4.1). Field analysis of surface water 
samples for specific conductivity, dissolved oxygen, pH, turbidity, and 
temperature were conducted with calibrated instruments. 

4.1.4 Data Analysis 

Analyses were conducted using SPSS Version 9 (SPSS Inc., 1999), and SAS 
Version 6.02 (SAS Institute, 1998). 

The frequency of analytes occurring above the detection limits was determined 
(Table 4.2). The NASA/KSC Remediation Program Team agreed that only those 
parameters with more than one detection would be used for analysis. Three 
analytes (naphthalene, fluorene, and copper) had only one detection and were, 
therefore, treated as non-detect (Appendix E, Table E-3). These results, 
however, are given in Appendix E, Table E-10. Those with more than one 
detection were analyzed, but their non-detect values were substituted by one- 
half the reported level. 

Basic statistic analyses, such as normal probability plots, Shapiro-Wilks, and the 
Lilliefors tests, were conducted using SPSS to check for normality of distribution. 
The presence of significant outliers was also tested in SPSS by using 
histograms, stem-and-leaf plots, and boxplots. Extreme outliers were removed, 
however, in situations where a particular parameter had very few detection hits, 
these hits were erroneously flagged as outliers and were therefore, not removed. 
These will be discussed in detail on an individual basis. 

For those parameters with sufficient sample size (n>30), multiple statistical 
comparisons were done using SAS. Non-parametric analysis of variance 
(ANOVA) with the Bonferroni procedure for multiple comparisons was used to 
check if there were statistically significant differences (oc= 0.05) between the 
different basin groups. This analysis was able to subdivide the basins and 
ditches into groups that were statistically similar. These data were then 
combined and an overall mean reported. For the screening background values 
table, data are given as twice the mean (Appendix A, Table A-3). 
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4.2 Results and Discussion 


Of the 94 surface water parameters sampled, only 27 were detected. One 
organochlorine pesticide (Dieldrin) out of the 25 sampled, and none of the 
aroclors (6), or chlorinated herbicides (18) were detected. Polyaromatic 
hydrocarbons (17) had 5 parameters that were detected in at least one station, 
and the 24 metals tested were detected in high frequency except for eight (Ba, 
Cd, Cr, Co, Hg, Ni, Vn, and Zn), these were always below detection (Table 4.2). 
Screening background tables are given in Appendix A, Table A-3. 

Organochlorine Pesticides 

Dieldrin is a chlorinated cyclodiene that was used as a pesticide in crops such as 
corn and cotton and as an insecticide to control root worms, beetles, and 
termites in the 1950s-1970. The Environmental Protection Agency banned all 
uses of Dieldrin in 1974 with the exception of termite control, although it is no 
longer registered for general use (Parrish et al., 1979). 

Dieldrin is extremely persistent, but it slowly photorearranges to photodieldrin 
(water half-life is 4 months), and photodegrades. When released in soil, it 
persists for longer periods (> 7 yrs.), and reaches the air either through slow 
evaporation or adsorption on dust particles (Parrish et al., 1979). Dieldrin does 
not leach, and enters surface water from runoff. Once dieldrin reaches surface 
waters it adsorbs strongly to sediments, bioconcentrates in fish, other aquatic 
organisms, wildlife, foods, and humans (Chadwick and Brockson, 1969; Epifanio, 
1973; Lane and Livingston, 1970; Murphy and Korschgen, 1970; Reinert, 1972; 
Tarzwell and Henderson, 1956). Human exposure to dieldrin appears to come 
mostly from food (Parrish et al., 1979; Walker et al., 1973). 

The two surface water quality sampling stations with dieldrin were IRL001 , 
located in the northern Indian River Lagoon, and SR3-D2, a saline-water ditch 
located on Route 3 just south of Haulover Canal (Figure 4.2). Measured 
concentrations were 0.39 /jg/L at IRL001 and 0.07 /jg/L at SR3-D2. Station 
IRL001 is located in the north of Haulover Canal and on the east coast of the 
Indian River Lagoon, while station SR3-D2 is on the east side of Route 3 south 
of Haulover Canal. This region has numerous citrus groves, and these levels of 
dieldrin might be related to past usage. 

When analyzing these data, statistical analyses were restricted to those stations 
that were part of the same watershed basins as IRL001 and SR3-D2. Station 
IRL001 is part of the Indian River Lagoon basin, and SR3-D2 is a saline (sal >6 
ppt) ditch. These two values, along with one-half the reported non-detection 
level of the other stations were used to compute the mean, minimum, maximum, 
and standard deviation of the corresponding watershed basins (Appendix E, 
Tables E-8 and E-9). Screening Table “Combined Water (sal >6 ppt)”, values 
were calculated by averaging these two data points with those stations with the 
appropriate salinity (Appendix A, Table A-3). 
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Polycyclic Aromatic Hydrocarbons 

Benzo(a)anthracene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and 
indeno(1 ,2,3-cd)pyrene are all polycyclic aromatic hydrocarbons (PAHs). The 
name PAH generally refers to hydrocarbons containing two or more fused 
benzene rings that form as a result of incomplete combustion of organic 
compounds, by diagenesis, or by biosynthesis (Varanasi, 1989). 

PAHs occur as needles, plates, crystals, leaflets, or prisms ranging from 
colorless to pale yellow to golden yellow. Benzo(a)anthracene and indeno(1 ,2,3- 
cd)pyrene show fluorescence ranging from greenish yellow to brilliant bluish 
violet to brown (Varanasi, 1989). PAHs are found in gasoline and diesel motor 
vehicle exhaust, by-products of open fires or refuse burning, coal tar, coal tar 
pitch, coke tars or coke oven emissions, creosote, mineral oils, bitumens, 
industrial smoke and soot, cigarette and cigar tobacco, tar, or smoke 
condensates, and charcoal-broiled foods. (ATSDR, 1989; Cerniglia et al., 1980; 
Farrington et al., 1983; Healy and Young, 1979 NAS, 1983; Varanasi, 1989). 

Levels of individual PAH have been measured in aquatic organisms worldwide. 
Reported values range from undetectable quantities (approximately 0.01 pg/kg 
dry weight) to values in excess of 5000 pg/kg dry weight for individual PAH in 
tissues of aquatic organisms (Pancirov and Brown, 1977; Varanasi, 1989). 

Generally elevated concentrations of PAH can be correlated with the proximity of 
the organism to areas receiving chronic hydrocarbon discharge (Cerniglia et al., 
1980; Clark et al., 1978; Farrington et al., 1983; Healy and Young, 1979; 
Varanasi, 1989). The majority of PAH measurements have been made on 
bivalve mollusks. Bivalves are sessile, can rapidly accumulate PAHs, and have 
little capacity for PAH metabolism (Clark et al., 1978; Cross et al., 1978; 

Pancirov and Brown, 1977). PAH concentrations in fish have been less well 
surveyed, but are usually low relative to invertebrates inhabiting the same 
environment. The low body burdens of PAH to fish are believed to be due to 
their ability to rapidly metabolize PAH. Although PAHs are metabolized and 
eliminated in fish, it is not known how they interact with birds, mammals, or 
humans. Dermal contact with high concentrations of PAHs may cause irritation, 
burning, inflammatory spots on the skin, eruption of blood vessels and sensitivity 
to sunlight. However, there are a number of epidemiologic and mortality studies 
that show increased incidences of cancer in humans exposed to mixtures of 
PAHs (ATSDR, 1989; Varanasi, 1989). 

Benzo(a)anthracene . Benzo(a)anthracene was detected at two surface water 
sampling stations, both located in the southern Mosquito Lagoon. The first 
station was MLS03 (duplicate sample) with 0.12 //g/L, and the second was 
SJML02 with 0.13 pg/L. The former station is located in the southern portion of 
Mosquito Lagoon, east of Gallinipper Point, and the latter southeast of Haulover 
Canal, north of Cucumber Island. Both stations are located approximately 
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halfway across the lagoon. MLS03 is in the Middle Banks, a relatively shallow 
(0.60m) region with abundant seagrass beds. SJML02 is in approximately 2 
meters of water with sparse seagrass. Both stations are located away from the 
intercoastal navigation channel in regions used mainly by recreational fishermen 
(Figure 4.2). 

Data analyses for benzo(a)anthracene were restricted to those stations that were 
part of the Mosquito Lagoon basin group. These two values, along with one-half 
the reported non-detection level of the other stations were used to compute the 
mean, minimum, maximum, and standard deviation of the corresponding 
watershed basin (Appendix E, Table E-9). Screening Table “Combined Water 
(sal >6 ppt)” values, were calculated by averaging these two data points with 
those stations with the appropriate salinity (Appendix A, Table A-3). 

Benzofklfluoranthene . Benzo(k)fluoranthene was detected at two surface water 
sampling stations, located in the Banana River and in a saline ditch (sal >6 ppt). 
The first station was PEF20 with 0.13 //g/L, and the second was MAX01 with 
0.21 // g/L. Station PEF20 is located in the Pepper Flats region of the northern 
Banana River, east of the Turn Basin and near a security boat dock. This region 
is relatively shallow and has abundant seagrass. MAX01 is an impoundment 
located on the south side of Beach Road approximately 0.5 Km west of the 
ocean. This impoundment has a soft muddy bottom with very sparse seagrass 
(Figure 4.2). 

Data analyses for benzo(k)fluoranthene were restricted to those stations that 
were part of the Mosquito Lagoon and Banana River basins. These two values, 
along with one-half the reported non-detection level of the other stations were 
used to compute the mean, minimum, maximum, and standard deviation for 
each corresponding basin (Appendix E, Tables E-5 and E-9). Screening Table 
“Combined Water (sal >6 ppt)” values, were calculated by averaging these two 
data points with those stations with the appropriate salinity (Appendix A, Table A- 
3). 

Benzofalpyrene . Benzo(a)pyrene was detected at three surface water sampling 
stations, located in the Banana River and in Mosquito Lagoon. The first station 
was PEF20 with 0.1 8 //g/L, the second was MLS03 (duplicate sample) with 0.13 
//g/L, and the third was SJML02 with 0.22 //g/L. Station PEF20 is located in the 
Pepper Flats region of the northern Banana River, east of the Turn Basin and 
near a security boat dock. This region is relatively shallow and has abundant 
seagrass. MLS03 is in the southern portion of Mosquito Lagoon, east of 
Gallinipper Point, and SJML02 is southeast of Haulover Canal, north of 
Cucumber Island. MLS03 is in the Middle Banks, a relatively shallow (0.60m) 
region with abundant seagrass beds, and SJML02 is in approximately 2 meters 
of water with sparse seagrass (Figure 4.2). 
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Data analyses for benzo(a)pyrene were restricted to those stations that were part 
of the Mosquito Lagoon and Banana River basins. These three values, along 
with one-half the reported non-detection level of the other stations were used to 
compute the mean, minimum, maximum, and standard deviation for each 
corresponding basin (Appendix E, Tables E-5 and E-9). Screening Table 
“Combined Water (sal >6 ppt)” values, were calculated by averaging these three 
data points with those stations with the appropriate (Appendix A, Table A-3). 

Chrvsene . Chrysene was detected at two surface water sampling stations 
located in the southern Mosquito Lagoon and in a saline ditch (sal >6 ppt). The 
first station was SJML02 with 0.21 /yg/L, and the second was MAX01 with 0.07 
/yg/L. Station SJML02 is southeast of Haulover Canal, north of Cucumber Island, 
and MAX01 is an impoundment located on the south side of Beach Road 
approximately 0.5 Km west of the ocean. SJML02 is in approximately 2 meters 
of water with sparse seagrass, and MAX01 is an impoundment with a soft muddy 
bottom and very sparse seagrass (Figure 4.2). 

Data analyses for chrysene were restricted to those stations that were part of the 
Mosquito Lagoon basin. These two values, along with one-half the reported non- 
detection level of the other stations were used to compute the mean, minimum, 
maximum, and standard deviation of the corresponding watershed basin 
(Appendix E, Table E-9). Screening Table “Combined Water (sal >6 ppt)” 
values, were calculated by averaging these two data points with those stations 
with the appropriate salinity (Appendix A, Table A-3). 

Indenofl .2.3-cdlPvrene . lndeno(1 ,2,3-cd)pyrene was detected at two surface 
water sampling stations located in southern Mosquito Lagoon. The first station 
was SJML02 with 0.13 /yg/L, and the second was MLS03 (duplicate sample) with 
0.12 /yg/L. MLS03 is in the southern portion of Mosquito Lagoon, east of 
Gallinipper Point, and SJML02 is southeast of Haulover Canal, north of 
Cucumber Island. MLS03 is in the Middle Banks, a relatively shallow (0.60m) 
region with abundant seagrass beds, and SJML02 is in approximately 2 meters 
of water with sparse seagrass (Figure 4.2). 

Data analyses for indeno(1 ,2,3-cd)pyrene were restricted to those stations that 
were part of the Mosquito Lagoon basin. These two values, along with one-half 
the reported non-detection level of the other stations were used to compute the 
mean, minimum, maximum, and standard deviation of this watershed basin 
(Appendix E, Table E-9). Screening Table “Combined Water (sal >6 ppt)” 
values, were calculated by averaging these two data points with those with the 
appropriate salinity (Appendix A, Table A-3). 

Fluorene and Naphthalene . Fluorene and naphthalene were each detected in 
only one surface water sampling station. Fluorene was detected at BPD002 with 
0.23 /yg/L and naphthalene was detected at SR3-D2 with 1 .6 /yg/L. Station 
BPD002 is a fresh-water impoundment located in a wildlife observation area 
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known as Black Point Drive, and SR3-D2 is a saline-water ditch located on Route 
3 just south of Haulover Canal (Figure 4.2). Because these stations only had 
one detection (out of 46 samples), the NASA/KSC Remediation Program Team 
agreed to treat these parameters as non-detect. 

Metals 

Aluminum . Aluminum is the third most abundant element in the earth’s crust, 
exceeded by oxygen (47%) and silicon (28%). Because of its strong affinity to 
oxygen, aluminum never occurs as a metal in nature, and is found in the form of 
alumina. Aluminum is commonly distributed throughout rocks and soils such as 
silicates and clays. It is ductile, nonmagnetic, and an excellent conductor of heat 
and electricity (Brown et al., 1962; Thurston et al., 1979). 

Aluminum is widely used in many kinds of products because it’s properties give it 
special advantages over other materials. Aluminum is a major factor in the 
human diet, and is found in buffered aspirin, antacids, antidiarrheal drugs, cake 
mixes, self-rising flour, processed cheese, baking powder, food starch modifiers, 
pickling salts, and anti-caking agents. It can also be acquired from beverage 
cans, aluminum foil, and aluminum pots and pans. Aluminosilicates are found in 
the dust from talcum powder, baby powder, cat-box litter, cement, asphalt mixes, 
tobacco smoke and ash (Brown et al., 1962; Faust and Aly, 1981 ; Moore and 
Ramamoorthy, 1947). 

Aluminum was detected at 36 surface water sampling stations that included 
representatives from all six watershed basin groups. This sample size allowed 
more intricate statistical analysis. One outlier was detected at station BCE004 
(1 .9 mg/L), but it was not removed because it wasn’t extreme. 

Data values, along with one-half the detection level of the other stations, were 
used to compute the mean, minimum, maximum, and standard deviation of each 
watershed basin (Appendix E, Tables E-4 through E-9). Multiple statistical 
comparisons were done using a non-parametric analysis of variance (ANOVA) 
with the Bonferroni procedure for Post Hoc multiple comparisons (oc= 0.05). This 
analysis compared the mean of each watershed and ditch and was able to 
subdivide and combine them into groups that were statistically similar. 

Results showed that aluminum data from the Banana Creek basin were 
significantly different than all others (p< 0.05). Aluminum concentrations in the 
Banana Creek stations were higher than at other basins (1 .1 mg/L vs. 0.3 /yg/L). 
Therefore, in order to calculate the screening table values for aluminum, data 
were separated into two groups. The first group included the average of only the 
Banana Creek basin stations, while the second included the combined average 
of all other remaining surface water stations. Screening table “Combined 
Background Water* values, were calculated by averaging those stations with the 
appropriate salinity (Appendix A, Table A-3). 
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Antimony . Antimony is a brittle, hard metal that is obtained as a byproduct or 
coproduct of base metals and ores. It is found primarily in stibnite, silver and 
lead ores, but it is also associated with mercury and gold-bearing ores (Thurston 
et al., 1979). 

It is present in mining and smelting wastewaters, in the manufacturing of 
bearings, storage batteries, pewter, lead electrodes, tanks, pipes, pumps, glass, 
and paint industries. It is used in semiconductors and thermoelectric devices, in 
dyes, glass, metalware and enamels (Thurston et al., 1979). It gets into water 
from corrosion of lead pipes and fittings, but even then it is rarely detectable. 
More antimony is found in food than water (Faust and Aly, 1981). Antimony also 
has a therapeutic use in the treatment of tropical diseases such as 
schistosomiasis, bilharziasis, and leishmaniasis. Antimony and many of its 
compounds are toxic (Brown et al., 1962; Faust and Aly, 1981). 

Antimony was detected in 19 surface water sampling stations, that included 
representatives from all six watershed basin groups. This sample size did not 
allow for intricate statistical analysis. Data were separated into their 
corresponding watershed and ditch groups, and along with one-half the reported 
non-detection level of the other stations were used to compute the mean, 
minimum, maximum, and standard deviation (Appendix E, Tables E4 through E- 
9). Screening Table “Combined Background Water” values, were calculated by 
averaging those stations with the appropriate salinity (Appendix A, Table A-3). 

Arsenic . Arsenic is a shiny, gray, brittle element and one of the most widely 
distributed in the earth’s crust and in the biosphere. It possesses both metallic 
and non-metallic properties. Its compounds may be organic or inorganic, are 
present everywhere in nature, are insoluble in water, and occur mostly as 
arsenides and arsenopyrites (Thurston et al., 1979). 

Arsenic is very poisonous and can kill in relatively small amounts. It is absorbed 
in the gastrointestinal tract, lungs, or skin. The systemic effects of arsenic 
poisoning include pain, nausea, diarrhea, abnormal heart function, impaired 
nerve function, blood-vessel damage, liver or kidney damage, and a pattern of 
skin abnormalities (Faust and Aly, 1981; Thurston et al., 1979). It distributes 
itself throughout the body and is excreted via urine, feces, sweat, or skin 
epithelium (Faust and Aly, 1981). 

Arsenic, like mercury, undergoes transformation in the environment through the 
metabolic activities of microorganisms, especially bacteria and fungi. This 
indicates that there is a biological cycle for arsenic in the aquatic environment. 
(Moore and Ramamoorthy, 1947). 

Arsenic was detected in 9 surface water sampling stations and did not include 
any samples from Mosquito Lagoon or fresh water ditches. This sample size did 
not allow for intricate statistical analysis. Data were separated into their 
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corresponding watershed and ditch groups, and along with one-half the reported 
non-detection level of the other stations were used to calculate the mean, 
minimum, maximum, and standard deviation (Appendix E, Tables E-4, E-5, E-7, 
and E-8). Screening Table “Combined Background Water” values, were 
calculated by averaging those stations with the appropriate salinity (Appendix A, 
Table A-3). 

Beryllium . Beryllium is present in a variety of compounds such as chlorides, 
nitrate salts, sulfates, carbonates, and hydroxides. The solubility of these 
compounds varies depending on such factors as hardness and pH (Thurston et 
al., 1979). 

Beryllium and its alloys are extensively used in the manufacturing of springs, 
gyroscopes, computer parts, electrical contacts, spot-welding electrodes, and 
nonsparking tools. As a structural material, beryllium is used for communication 
satellites, missiles, high-speed aircraft, and spacecraft (Thurston et al., 1979). 

Beryllium enters the water supply mainly from effluents of certain metallurgical 
industries such as atomic reactors, aircraft, rockets and missile fuels. The major 
toxic potential of beryllium to humans is by inhaling beryllium-containing fumes. 
Beryllium metal dust can cause major lung damage and beryllium salts are very 
toxic. Once exposed to the skin, beryllium causes dermatitis, conjunctivitis, 
acute pneumonitis, chronic pulmonary berylliosis, and burns (Brown et al., 1962; 
Faust and Aly, 1981; Thurston et al., 1979). 

Beryllium was detected in 5 surface water sampling stations that were all located 
in the Banana River basin. This sample size did not allow for intricate statistical 
analysis, and these data, along with one-half the reported non-detection level of 
the other stations were used to calculate the mean, minimum, maximum, and 
standard deviation (Appendix E, Table E-5). Screening Table “Combined 
Background Water” values, were calculated by averaging those stations with the 
appropriate salinity (Appendix A, Table A-3). 

Calcium . Calcium is the fifth most common element in order of abundance in the 
earth’s crust. It is present in water supplies as a result of its passage through or 
over deposits of limestone, marble, chalk, calcite, alabaster, selenite, dolomite, 
gypsum, and gypsiferous shale. It can also be found in natural brines, salt beds, 
and as a byproduct of chemical industries (Thurston et al., 1979). 

Calcium is the most abundant mineral (90%) in the body, and is found mostly in 
bones and teeth. A diet rich in calcium is very important when bones are 
growing and developing. Even after full bone development, an adequate calcium 
intake is necessary to keep bones strong and healthy. When calcium is low, the 
blood tends to become overly acidic. This promotes disease conditions such as: 
cancer, arthritis, heart disease, Alzheimer’s, Parkinson's, colitis, asthma, muscle 
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pains, bursitis, sinusitis, diabetes, migraine and even depression (Brown et al., 

1 962; Thurston et al., 1 979). 

Calcium was detected in all 46 surface water sampling stations, which allowed 
more intricate statistical analysis. Data were separated into their corresponding 
watershed basins and ditch groups, and their mean, minimum, maximum, and 
standard deviation computed (Appendix E, Tables E-4 through E-9). Multiple 
statistical comparisons were done using a non-parametric analysis of variance 
(ANOVA) with the Bonferroni procedure for Post Hoc multiple comparisons («= 
0.05). This analysis was able to subdivide and combine the different watershed 
basins and ditches into groups that were statistically similar. 

Calcium data showed that there were significant differences (p< 0.05), and three 
distinct groups existed. The first, with the highest calcium average concentration 
(345 mg/L) included those stations from Banana Creek, Indian River Lagoon, 
and Mosquito Lagoon basins. The second, with a combined average of 242 
mg/L, included those stations from the Banana River and saline (sal >6 ppt) 
ditches. The third, had the lowest calcium average (98 mg/L), and included the 
stations from fresh water ditches. These three groups were, therefore, used to 
compute the Screening Table values for calcium. “Combined Background 
Water” values were calculated by averaging only those stations with the 
appropriate salinity (Appendix A, Table A-3). 

Chloride . Chloride (Cl ), is found in nature in the combined state, chiefly with 
sodium as common salt (NaCI), carnallite, and sylvite (Thurston et al., 1979). 
Chlorides in solid form are salts containing chloride and a metal. In water, these 
salts dissolve forming chloride ions and metal ions. Some common chlorides are 
sodium chloride (table salt), calcium chloride and magnesium chloride (Brown et 
al., 1962; Thurston et al., 1979). 

Chlorides are found in nearly all rivers, lakes and streams. They may get into the 
water from chloride-containing rocks, seawater, farm fertilizer runoff, halite, sea 
spray, brines, hot springs, papermaking and galvanizing processes, softening 
operations, oil wells and refineries (Brown et al., 1962; Thurston et al., 1979). 

Chloride was detected in 45 surface water sampling stations, which allowed 
more intricate statistical analysis. The only station that did not have detectable 
concentrations of chloride was KPI001 , located in an impoundment at Kars Park 
II recreational area (Figure 4.2). 

Data were separated into their corresponding watershed basins and ditch 
groups, and their mean, minimum, maximum, and standard deviation computed 
(Appendix E, Tables E-4 through E-9). Multiple statistical comparisons were 
done using a non-parametric analysis of variance (ANOVA) with the Bonferroni 
procedure for Post Hoc multiple comparisons (oc= 0.05). This analysis was able 
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to subdivide and combine the different watershed basins and ditches into groups 
that were statistically similar. 

Chloride data showed that there were significant differences (p< 0.05), and three 
distinct groups existed. The first, with the highest chloride average concentration 
(14295 mg/L) included those stations from Banana Creek, Indian River Lagoon, 
and Mosquito Lagoon basins. The second, with a combined average of 8715 
mg/L, included those stations from the Banana River and saline (sal >6 ppt) 
ditches. The third, had the lowest chloride average (1527 mg/L), and included 
the stations from fresh water ditches. These three groups were, therefore, used 
to compute the Screening Table values for chloride. “Combined Background 
Water” values, were calculated by averaging only those stations with the 
appropriate salinity (Appendix A, Table A-3). 

Copper . Copper is a trace element that is usually present in the divalent state as 
a natural or native metal. It is reddish, malleable, ductile, and a good conductor 
of heat and electricity. Primary copper ores are sulfides, oxides, and carbonates. 
Copper is often alloyed with other metals to form brasses and bronzes. Copper is 
used extensively in electrical wire, coinage metal, as an agricultural poison, and 
water purifier (Brown et al., 1962; Thurston et al., 1979). 

Copper is an essential trace mineral that is present in all of the body tissues. 
Good sources of copper are oysters and other shellfish, whole grains, beans, 
nuts, potatoes, dark leafy greens, dried fruits such as prunes, cocoa, black 
pepper, and yeast (Brown et al., 1962; Faust and Aly, 1981 ; Thurston et al., 
1979). 

Copper is essential for the synthesis of chlorophyll and the propagation of leaves 
in plants. In animals, it is necessary for metabolism, blood chemistry, and 
keeping the blood vessels, nerves, immune system, and bones healthy. The 
toxicity of copper to aquatic life depends strongly on pH. At lower alkalinity, 
copper toxicity is greater to aquatic life depending on species, size, and type of 
exposure. Waters with high copper concentration are tolerated by many species, 
depending on the species and amount of exposure (Brown et al., 1962; 
Tchobanoglous and Schroeder, 1985, Thurston et al., 1979). 

Copper was detected in only one surface water sampling station (0.007 mg/L at 
ROB001). This station was a fresh-water ditch located on Robert’s Road, west 
of Route 3 (Figure 4.2). Because this station only had one detection hit (out of 
46 samples), the NASA/KSC Remediation Program Team agreed to treat it as 
non-detect (Appendix E, Table E-3). 

Iron . The fourth most abundant metal in the earth’s crust is common in many 
types of rocks and soils, particularly clays. Major sources of Fe pollution are 
industrial waste waters, mines, and iron-bearing groundwaters. Iron is present 
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as insoluble ferric salts and pyrite, in natural organometallic or humic 
compounds, and in colloidal forms (Thurston et al., 1979). 

Ferrous Fe +2 and ferric Fe* 3 ions are the primary forms of concern in the aquatic 
environment. When found in high concentrations in the water, Fe produces a 
distinguishing color that serves as a good pollution indicator. Iron also forms 
hydroxide or oxide precipitates which, if they flocculate or gelatinize, can be 
detrimental to benthic species and fish eggs. Iron is a trace element that is a 
very important component of vertebrate erythrocytes and of the blood of some 
invertebrates. It is also a limiting factor in the growth of anaerobic bacteria, 
algae, and other plants (Brown et al., 1962; Faust and Aly, 1981 ; Thurston et al., 
1979). 

Iron was detected in 35 surface water sampling stations, that included 
representatives from all six watershed basin groups. This sample size allowed 
more intricate statistical analysis. Two outliers were detected at stations TEL004 
(2.3 mg/L), and at HPC001 -duplicate (1.2 mg/L). Station TEL004 was 
considered a serious outlier and was removed (Figure 4.2). 

Data were separated into their corresponding watershed basins and ditch 
groups, and their mean, minimum, maximum, and standard deviation computed 
(Appendix E, Tables E-4 through E-9). Multiple statistical comparisons were 
done using a non-parametric analysis of variance (ANOVA) with the Bonferroni 
procedure for Post Hoc multiple comparisons (oc= 0.05). This analysis was able 
to subdivide and combine the different watershed basins and ditches into groups 
that were statistically similar. 

Iron data showed that there were statistical differences (p< 0.05), and two 
distinct groups existed. The first, and with the highest iron average 
concentration (0.5 mg/L) included those stations from Banana Creek and both 
ditches. The second, with a combined average of 0.1 mg/L, included those 
stations from the Banana River, Indian River Lagoon, and Mosquito Lagoon. 
These two groups were used to compute the Screening Table values for iron. 
“Combined Background Water” values were calculated by averaging only those 
stations with the appropriate salinity (Appendix A, Table A-3). 

Lead . Lead is widely distributed in the earth’s crust, in the atmosphere and in 
the hydrosphere. Lead is present in natural waters as hydroxide, sulfide, 
chloride, carbonate complexes, complexed with organic molecules or adsorbed 
on particulate matter (Thurston et al., 1979). It enters water supplies at a 
multitude of stages such as: mining, smelting, precipitation, lead dust fallout, 
erosion and leaching of soil, industrial waste, engine exhaust, and the runoff of 
surfaces painted with lead-based products. Lead has been used in the 
manufacture of metal products for thousands of years, and a considerable 
amount of information is available regarding its harmful effects in living 
organisms (Brown et al., 1962; Faust and Aly, 1981; Thurston et al., 1979). 
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Lead is not considered an essential element, and has no beneficial nutritional 
qualities. It is a serious cumulative body poison that tends to deposit in bone, 
but is also found in the brain, liver, kidney, aorta, and muscles. In humans, lead 
toxicity is known to cause brain damage, anemia, neurological and renal 
disorders, and even death. This biotoxicity results from long-term consumption 
rather than from occasional small doses (Faust and Aly, 1981 ; James and 
Evison, 1989; Thurston et al. f 1979). 

Lead was detected in 15 surface water sampling stations, that included 
representatives from Mosquito Lagoon, Banana River and fresh water ditches. 
This sample size did not allow for intricate statistical analysis. Data were 
separated into their corresponding watershed and ditch groups, and along with 
one-half the reported non-detection level of the other stations from the same 
group, were used to calculate the mean, minimum, maximum, and standard 
deviation (Appendix E, Tables E-5, E-6, and E-9). Screening Table “Combined 
Background Water” values, were calculated by averaging those stations with the 
appropriate salinity (Appendix A, Table A-3). 

Magnesium . Magnesium is the eighth most abundant element and occurs 
naturally in a variety of minerals as mica, chlorites, amphiboles, dolomites, 
augites, pyroxenes, granites, talc, silicates, and serpentines (Thurston et al., 
1979). 

Magnesium is a common constituent of natural waters and is an important 
contributor to its hardness. Its concentration can vary from zero to several 
hundred milligrams per liter, depending on the source and treatment of the 
water. Magnesium concentration has to be carefully monitored in drinking water 
because more than 125 mg/L can be cathartic or diuretic (Brown et al., 1962; 
Cowan, 1995). 

Primary sources of magnesium for biological organisms are rocks, soils, air, and 
water. Plants and animals absorb magnesium from these primary sources and 
after dying, return it to the environment, creating a magnesium cycle in the food 
web (Thurston et al., 1979). 

Magnesium was detected in all 46 surface water sampling stations, which 
allowed more intricate statistical analysis. Station NSC001 , a fresh water ditch 
along NASA Causeway, was considered a serious outlier (5200 mg/L), and was 
removed from analysis (Figure 4.2). 

Data were separated into their corresponding watershed basins and ditch 
groups, and their mean, minimum, maximum, and standard deviation computed 
(Appendix E, Tables E4 through E-9). Multiple statistical comparisons were 
done using a non-parametric analysis of variance (ANOVA) with the Bonferroni 
procedure for Post Hoc multiple comparisons («= 0.05). This analysis was able 
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to subdivide and combine the different watershed basins and ditches into groups 
that were statistically similar. 

Magnesium data showed that there were statistical differences (p< 0.05), and 
two distinct groups existed. The first, and with the highest magnesium average 
concentration (1 147 mg/L) included those stations from Banana Creek, saline 
(sal >6 ppt) ditches, Indian River Lagoon, and Mosquito Lagoon basins. The 
second, with a combined average of 317 mg/L, included those stations from the 
Banana River and fresh water ditches. These two groups were used to compute 
the Screening Table values for magnesium. “Combined Background Water” 
values were calculated by averaging only those stations with the appropriate 
salinity (Appendix A, Table A-3). 

Manganese. Manganese is found in salts and minerals such as manganese 
dioxide, carbonate and silicate. It occurs in domestic water, industrial effluents 
and receiving streams. Its primary sources are soils, where it is present as 
manganese oxide, and acid discharges of industrial wastes and mines. It is 
harmlessly ingested by humans as a trace nutrient in food, but high 
concentrations can cause liver damage (Thurston et al., 1979). 

In marine waters, manganese is known to rapidly assimilate and bioaccumulate 
in shellfish, leading to a potential vector for human contamination. It is not a 
problem in domestic waters and the primary concerns associated with its high 
concentrations are the brown color and bad taste of water (Brown et al., 1962; 
Faust and Aly, 1981 ; Thurston et al., 1979). 

It is a vital micronutrient for flora and fauna, and its absence may cause leafing 
disorders in plants and reproductive problems in animals (Faust and Aly, 1981; 
Thurston et al., 1979). 

Manganese was detected in 15 surface water sampling stations that included 
representatives from Banana Creek and both saline and fresh water ditches. 

This sample size did not allow for intricate statistical analysis. Data were 
separated into their corresponding watershed and ditch groups, and along with 
one-half the reported non-detection level of the other stations from the same 
group, were used to calculate the mean, minimum, maximum, and standard 
deviation (Appendix E, Tables E-4, E-6, and E-7). Screening Table “Combined 
Background Water” values, were calculated by averaging those stations with the 
appropriate salinity (Appendix A, Table A-3). 

Potassium . Potassium, a silvery white metal, is the seventh most abundant 
element on earth. It is present in natural waters, but usually less than 
magnesium, sodium or calcium. The principal sources of potassium are 
silicates, igneous, and sedimentary rocks. Potassium has no special 
significance in natural water quality and is generally used as a tracer element 
and an indicator of the geological origin of the water (Thurston et al., 1979). 
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Potassium metal may ignite spontaneously on contact with air at room 
temperature and reacts explosively with water to form potassium hydroxide 
and/or potassium oxide. It reacts with the moisture on skin and other tissues to 
form highly corrosive potassium hydroxide. Contact of metallic potassium with 
the skin, eyes, or mucous membranes causes severe burns, and thermal burns 
may occur due to ignition of the metal and liberated hydrogen. Potassium salts 
are essential for life. The potassium cation is the major cation in intracellular 
fluids, and is essential for nerve and heart function (Brown et al., 1962; Faust 
and Aly, 1981; Thurston et al., 1979). 

Potassium was detected in 45 surface water sampling stations, which allowed 
more intricate statistical analysis. The only station that did not have detectable 
concentrations of potassium was IRL03, located in the Indian River Lagoon 
(Figure 4.2). 

Data were separated into their corresponding watershed basins and ditch 
groups, and their mean, minimum, maximum, and standard deviation computed 
(Appendix E, Tables E-4 through E-9). Multiple statistical comparisons were 
done using a non-parametric analysis of variance (ANOVA) with the Bonferroni 
procedure for Post Hoc multiple comparisons (<*= 0.05). This analysis was able 
to subdivide and combine the different watershed basins and ditches into groups 
that were statistically similar. 

Potassium data showed that there were statistical differences (p< 0.05), and 
three distinct groups existed. The first, and with the highest potassium average 
concentration (523 mg/L) included those stations from the Mosquito Lagoon 
basin. The second, with a combined average of 264 mg/L, included those 
stations from the Banana Creek, Indian River Lagoon, Banana River, and saline 
(sal >6 ppt) ditches. The third, had the lowest potassium average (33 mg/L), and 
included the stations from fresh water ditches. These three groups were used to 
compute the Screening Table values for potassium. "Combined Background 
Water” values, were calculated by averaging only those stations with the 
appropriate salinity (Appendix A, Table A-3). 

Selenium . Chemical sources of selenium are rarely found in nature, but 
selenium is closely associated with sulfur, sulfides, and trace amounts are found 
in igneous rocks. Depending on its concentration, selenium can range from 
being an essential nutrient to being highly toxic to biological species. It is 
considered to be toxic to humans because its symptoms are similar to those of 
arsenic (Thurston et al., 1979). 

Selenium is found in low concentrations in standing and marine waters, except 
for polluted or seleniferous soils where its concentration is higher. Pollution 
sources that commonly include selenium wastes are industries related to glass- 
making, electronics, ceramics, and xerography. Selenium is present in soils as 
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ferric selenite, calcium selenate, and in the elemental state which must be 
oxidized to be soluble in water (Brown et al., 1962; Faust and Aly, 1981 ; 

Thurston et al., 1979). 

Selenium enters the food chain almost exclusively via plants. It is passed 
through the food chain to fish, increasing its bioaccumulative toxicity to higher 
levels (Brown et al., 1962; Thurston et al., 1979). 

Selenium was detected in 3 surface water sampling stations, that were all part of 
the Indian River Lagoon basin. These stations were IRL004 with 0.024 mg/L, 
IRL005 with 0.012 mg/L, and REF001 with 0.018 mg/L. This sample size did not 
allow for intricate statistical analysis. Data from this basin were separated, and 
along with one-half the reported non-detection level of the other stations from the 
same group, were used to calculate the mean, minimum, maximum, and 
standard deviation (Appendix E, Table E-8). Screening Table “Combined 
Background Water” values, were calculated by averaging those stations with the 
appropriate salinity (Appendix A, Table A-3). 

Silver. Silver is a brilliant white metal that is rare and expensive. It occurs in 
ores such as argentite, lead, lead-zinc, copper and gold. It is harder than gold 
and is very ductile and malleable. Pure silver has the highest electrical and 
thermal conductivity of all metals, and possesses the lowest contact resistance. 
Silver is stable in pure air and water, but tarnishes when exposed to ozone, 
hydrogen sulphide, or air containing sulfur (Thurston et al., 1979). 

Silver has no biological role, and it is a non-essential, non-beneficial element, 
that is toxic to aquatic life. Silver is toxic because once it is absorbed, it 
accumulates indefinitely in tissues particularly the skin, eyes, and mucus 
membranes. Silver also has a bacteriological action and has been added to 
water as a disinfectant, at concentrations that do not harm human health. The 
toxicity and the degree of dissociation of silver compounds to aquatic life varies 
depending on species (Brown et al., 1962; Faust and Aly, 1981; Thurston et al., 
1979). 

Silver was detected in 2 surface water sampling stations, that were all part of the 
Indian River Lagoon basin. These stations were IRL004 with 0.0014 mg/L and 
IRL005 with 0.0015 mg/L. This sample size did not allow for intricate statistical 
analysis. Data from this basin were separated, and along with one-half the 
reported non-detection level of the other stations from the same group, were 
used to calculate the mean, minimum, maximum, and standard deviation 
(Appendix E, Table E-8). Screening Table “Combined Background Water” 
values, were calculated by averaging those stations with the appropriate salinity 
(Appendix A, Table A-3). 
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Sodium. Sodium, a soft, bright, silvery metal, is the fourth most abundant 
element on earth, comprising about 2.6% of the earth's crust. It is a very 
reactive element, and it is never found free in nature. (Thurston et al., 1979). 

The most common compound is sodium chloride, but it occurs in many other 
minerals, such as soda ash (Na 2 C 03 ), baking soda (NaHCOa), caustic soda 
(NaOH), Chile saltpeter (NaN0 3 ), di- and tri-sodium phosphates, sodium 
thiosulfate (hypo, Na 2 S 2 C> 3 . 5H 2 0), and borax (Na 2 B 4 07 . 10 H 2 O) (Faust and 
Aly, 1981; Thurston et al., 1979). 

Sodium compounds are important to the paper, glass, soap, textile, petroleum, 
chemical, and metal industries. Soap is generally a sodium salt of certain fatty 
acids. The importance of common salt to animal nutrition has been recognized 
since prehistoric times (Brown et al., 1962; Faust and Aly, 1981; Thurston et al., 
1979). 

Sodium was detected in all 46 surface water sampling stations, which allowed 
more intricate statistical analysis. Data were separated into their corresponding 
watershed basins and ditch groups, and their mean, minimum, maximum, and 
standard deviation computed (Appendix E, Tables E-4 through E-9). Multiple 
statistical comparisons were done using a non-parametric analysis of variance 
(ANOVA) with the Bonferroni procedure for Post Hoc multiple comparisons (oc= 
0.05). This analysis was able to subdivide and combine the different watershed 
basins and ditches into groups that were statistically similar. 

Sodium data showed that there were statistical differences (p< 0.05), and three 
distinct groups existed. The first, and with the highest sodium average 
concentration (9031 mg/L) included those stations from the Mosquito Lagoon 
and the Indian River Lagoon basins. The second, with a combined average of 
5690 mg/L, included those stations from the Banana Creek, Banana River, and 
saline (sal >6 ppt) ditches. The third, had the lowest sodium average (895 mg/L), 
and included the stations from fresh water ditches. These three groups were 
used to compute the Screening Table values for sodium. “Combined 
Background Water” values were calculated by averaging only those stations with 
the appropriate salinity (Appendix A, Table A-3). 

Thallium . Thallium is a soft, malleable, lustrous, silver-gray metal, that 
resembles aluminum chemically and lead physically. A heavy oxide builds up on 
thallium if exposed to air, and in the presence of water, the hydroxide is formed 
(Thurston et al., 1979). 

Thallium occurs in crooksite, lorandite, and hutchinsonite. It is also present in 
pyrites and is recovered from the roasting of this ore in connection with the 
production of sulfuric acid (Thurston et al., 1979). 
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Natural thallium is a mixture of two isotopes. The element and its compounds are 
toxic and should be handled carefully. Contact of the metal with skin is 
dangerous, and when melting the metal adequate ventilation should be provided. 
Thallium is suspected of having a carcinogenic potential for humans. Thallium 
sulfate has been widely employed as a rodenticide and ant killer (Brown et al., 
1962; Faust and Aly, 1981; Thurston et al., 1979). 

Thallium was detected in 2 surface water sampling stations, that were in the 
Mosquito Lagoon Indian River Lagoon basins. These stations were IRL003 with 
0.003 mg/L and SJML02 with 0.002 mg/L. This sample size did not allow for 
intricate statistical analysis. Data from these basins were separated, and along 
with one-half the reported non-detection level of the other stations from the same 
group were used to calculate the mean, minimum, maximum, and standard 
deviation (Appendix E, Tables E-8 and E-9). Screening Table “Combined 
Background Water” values, were calculated by averaging those stations with the 
appropriate salinity (Appendix A, Table A-3). 
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Kennedy Space Center watershed 
basins, surface water, and sediment 
sampling locations. 


' * ^ > 


Surface water and sediment 
sampling locations 
o Banana Creek 
o Banana River 
a Freshwater Ditch salinity 0-5 
a Indian River Lagoon 

□ Mosquito Lagoon 

□ Saltwater Ditch salinity > or = 6 


Watershed Basins 

H BANANA CREEK WATERSHED 

BANANA RIVER LAGOON WATERSHED 

1 BROADAXE CREEK WATERSHED 

■■ INDIAN RIVER LAGOON WATERSHED 
H LAGOONAL WATERS 
| 1 MOSQUITO LAGOON WATERSHED 


6 Kilometers 



Figure 4.1 . KSC Background surface water and sediment sampling locations in relation to watershed basins 
existing on Kennedy Space Center, FL. Symbols may represent more than one sample location. 
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KSC Background Surface Water 
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Figure 4.2. Surface water and sediment sampling locations for the KSC Background Study. 
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Table 4.1 . List of parameters, EPA methods, and detection limits used to 
analyze surface water samples collected for the 1998 KSC Background Study. 
* = measurement made with a calibrated field instrument (YSI). 


EPA Lab Reporting 

Method Limit for surface water 


Organochlorine pesticides 


4,4' - DDD 


4,4’ - DDE 


4,4’ - DDT 


Aldrin 


Alpha • BHC 


Beta - BHC 


BUBSBaa m 

EBEEBBaa 

msEsmm 



Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma - BHC (Lindane 


Heptachlor 


Heptachlor Epoxide(a 


Heptachlor Epoxide(b 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors 


PCB-1016/1242 


PCB-1221 


PCB-1232 


PCB-1248 


PCB-1254 


PCB-1260 


Chlorinated Herbicides 


2-(2,4,5-Trichlorophenoxy)propionic acid (2,4,5 
- TP) (Silvex) 


2,4,5-T richlorophenoxy acetic acid (2,4,5 - T 
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Table 4.1. (cont.) 


EPA 

Lab Reporting 

Method i 

Limit for surface water 


Chlorinated Herbicides (cont.) 


2,4-Dichlorophenoxy acetic acid (2,4 - D) 


8151 


3,5-DCBA 


8151 


4-(2,4-Dichlorophenoxy)butyric acid (2,4 - DB) 


8151 


4 - Nitrophenol 


8151 


Acifluorfen 


8151 


Bentazon 


8151 


Chloramben 


Dacthal 


8151 


8151 


Dalapon 


8151 


Oicamba 


8151 


Dichloroprop [2-(2,4-Dichlorophenoxy)proponic 
acid] 


8151 


Oinoseb 


8151 


MCPA 


8151 


MCPP 


8151 


Pentachlorophenol 


8151 


Picloram 


8151 


Polyaromatic Hydrocarbons 


1 - Methylnaphthalene 


8310 


2 - Methylnaphthalene 


8310 


Acenaphthene 


8310 


Acenaphthylene 8310 


Anthracene 8310 


Benzo(a)anthracene 8310 


rene 8310 


Benzo(b)fluoranthene 8310 


Benzo(g,h,i)perylene 8310 


Benzo(k)fluoranthene 8310 


Chrysene 8310 


Dibenzo(a,h)anthracene 8310 


Fluoranthene 8310 


Fluorene 8310 


rene 8310 


Naphthalene 8310 


Phenanthrene 8310 


Pyrene I 8310 






































Table 4.1. (cont.) 


EPA Lab Reporting 

Method Limit for surface water 


Metals 


Aluminum 


Antimony 


Arsenic (as carcinogen 


Barium 


Beryllium 


Cadmium 


Calcium 


Chloride, Total 




Cobalt 


Copper 


Iron 


Lead 


Magnesium 


Manganese 


Mercury (inorganic 


Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Thallium 


Vanadium 


Zinc 


Other Parameters 


Dissolved Oxygen 


H 


Specific Conductivi 


Temperature 


Total dissolved solids 


Total organic carbon 


Turbidi 


200.7 

0.05 mg/L 

200.7/ 

204.2 

0.006 mg/L 

200.7 

0.01 mg/L 

200.7 

0.1 mg/L 

200.7 

0.001 mg/L 

200.7 

0.001 mg/L 

200.7 

0.5 mg/L 

325.3 

1 mg/L 

200.7 

0.01 mg/L 

200.7 

0.05 mg/L 

200.7/ 

7211 

0.05 mg/L 

200.7 

0.05 mg/L 

200.7 

0.005 mg/L 

200.7 

0.5 mg/L 

200.7 

0.01 mg/L 

7470 

0.0002 mg/L 

200.7 

0.01 mg/L 

200.7/ 

258.1 

0.5 mg/L 

200.7 

0.01 mg/L 

200.7/ 

7761 

0.01 mg/L 

7770 

0.5 mg/L 

279.2 

0.004 mg/L 

200.7 

0.01 mg/L 

200.7 

0.1 mg/L 



160.1 


415.1 


180.1 


na 


na 


na 


na 


na 


1 mg/L 


na 
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Table 4.2. Name, number of hits, and frequency of analytes occurring above 
detection limits. For screening table values, the three parameters with only one 
hit out of 46 samples were considered as non-detect by the NASA/KSC 
Remediation Program Team. 


Parameter 

Number of Hits 

Frequency % 

Organochlorine pesticides 



4,4’ - DDD 

0 

0 

4,4' - DDE 

0 

o 

4,4' - DDT 

0 

0 

Aldrin 

0 

0 

Alpha - BHC 

0 

0 

Beta - BHC 

0 

0 


0 

0 

Chlordane (gamma) 

0 

0 

| Inin 

0 

0 

Delta -BHC 

0 

0 

Dieldrin 

2 

4.35 

Endosulfan 1 

0 

0 

Endosulfan II (beta) 

0 

0 

Endosulfan Sulfate 

0 

0 

Endrin 

0 

0 

Endrin Aldehyde 

o 

0 

Endrin Ketone 

0 

0 

Gamma - BHC (Lindane) 

0 

o 

Heptachlor 

0 

0 

Heptachlor Epoxide(a) 

0 

0 

Heptachlor Epoxide(b) 

0 

o 

Isodrin 

0 

0 

Methoxychlor 

0 

0 

Mirex 

0 

0 

Toxaphene 

0 

0 

Arociors 



PCB-1016/1242 

0 

0 

PCB-1221 

0 

0 

PCB-1232 

0 

0 

PCB-1248 

0 

0 

PCB-1254 

0 

0 

PCB-1260 

0 

0 
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Table 4.2. (cont.). 


I 


1 1 


Parameter 


Chlorinated Herbicides 


2-(2,4,5- 

Trichlorophenoxy)propionic acid 
2,4,5 - TP) (Silvex) 


2,4,5-Trichlorophenoxy acetic 
acid (2,4,5 - T) 


2,4-Dichlorophenoxy acetic acid 
2,4 - D) 


3,5-DCBA 


4-(2,4-Dichlorophenoxy)butyric 
acid (2,4 - DB) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicamba 



Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Polyaromatic Hydrocarbons 


1 - Methylnaphthalene 


2 - Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


rene 


Benzo(b)fluoranthene 


Benzo 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 




















































































Table 4.2. (cont.). 


Parameter 


Polyaromatic Hydrocarbons 
(cont.) 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Metals 


Aluminum 


Antimon 


Arsenic (as carcinoqen 


Barium 


Beryllium 


Cadmium 


Calcium 


Chloride, Total 


MiiMiiinniiiprar 


Cobalt 


Copper 


Iron 


Lead 


Magnesium 


Manganese 


Mercury (inorganic 


Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Thallium 


Vanadium 


Zinc 


Other Parameters 


Dissolved Oxygen 


Total Dissolved Solids 


Total Organic Carbon 


Number of Hits 


Frequency % 



89.13 


93.48 


100 
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Table 4.3. List of parameters that were below detection limits (non-detect) for all 
surface water locations. 


Chlorinated Herbicides (8151) 

2-(2,4,5-Trichlorophenoxy)propionic 
acid (2,4,5 - TP) (Silvex) 

2,4,5-T richlorophenoxy acetic acid 
(2,4,5 -T) 

4-(2 ,4-Dich lorophenoxy )buty ric acid 
(2,4 -DB) 

2,4-Dichlorophenoxy acetic acid (2,4 
- D) 

3,5-DCBA 

4 - Nitrophenol 

Acifluorfen 

Bentazon 

Chloramben 

Dacthal 

Dalapon 

Dicamba 

Dichloroprop [2-(2,4- 
Dichlorophenoxy)proponic acid] 

Dinoseb 

MCPA 

MCPP 

Pentachlorophenol 

Picloram 

Polyaromatic Hydrocarbons (8310) 

1 - Methylnaphthalene 

2 - Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(b)fluoranthene 

Benzo(g, h , i)perylene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Phenanthrene 

Pyrene 


Organochlorine pesticides (8081) 

4,4' - DDD 

4,4' - DDE 

4,4' - DDT 

Aldrin 

Alpha - BHC 

Beta - BHC 

Chlordane (alpha) 

Chlordane (gamma) 

Chlordane (Total) 

Delta - BHC 1 

Endosulfan 1 

Endosulfan II (beta) 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Gamma - BHC (Lindane) 

Heptachlor 

Heptachlor Epoxide(a) 

Heptachlor Epoxide(b) 

Isodrin 

Methoxychlor 

Mirex 

Toxaphene 

Aroclors (8082) 

PCB-1016/1242 

PCB-1221 

PCB-1232 

PCB-1248 | 

PCB-1254 

PCB-1260 

Metals 

Barium 

Cadmium 

Chromium (total) 

Cobalt 

Mercury (inorganic) 

Nickel 

Vanadium 

Zinc 
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SECTION 5 
Sediment 


5.1 Methods 

5.1.1 Sample Site Selection 

Location of the sediment sampling stations was determined based on the 
watershed basins surrounding Kennedy Space Center. A total of 40 stations 
were selected to incorporate samples from open lagoonal water, rivers, creeks, 
ditches, burrow pits, and impoundments (Figure 4.1). Sampling sites were 
chosen away from known SWMU sites. Because 1998 was a year of the “El 
Nino” weather phenomenon, the climate in Florida was very hot and dry. The 
resulting drought reduced the number of ditches available for sampling. A total 
of 18 ditches were sampled, with five located near KSC’s industrial areas. 
Location and description of each sampling station are given in Appendix E, Table 
E-1. 


The geographical location of all sampling stations was recorded using a Trimble 
Pathfinder Professional XL Geographic Positioning System (GPS) unit using real 
time differentially corrected methods (Trimble Navigation Limited 1994). Data 
were exported to North American Datum 1927 (NAD27) State Plane coordinates 
and overlayed in a Geographic Information System (GIS). Coordinate data of 
each sampling station are given in Appendix E, Table E-2. 

5.1.2 Sampling 

Sediment sampling and analysis were subcontracted by Dynamac to 
Environmental Conservation Laboratories (ENCO), in Orlando, Florida. ENCO 
technicians followed the requirements of the "NASA/KSC Sampling and Analysis 
Plan for RCRA Facility Investigations at Kennedy Space Center, Florida and 
Cape Canaveral Air Station, Florida, Volume 4" of the Generic Work Plans (SAP) 
(NASA 1 996) and ENCO's FLDEP Comprehensive Quality Assurance Plan No. 
960038. 

Sample collection was done from shore, by wading, or in deeper water, by boat 
(dredging or coring). A total of 46 samples (includes 6 duplicates) were collected 
with decontaminated stainless steel equipment using latex gloves. 

5.1.3 Chemical Analysis 

Sediment was analyzed for 96 parameters that included organochlorine 
pesticides (EPA method 8081), aroclors (EPA method 8082), chlorinated 
herbicides (EPA method 8151), and polycyclic aromatic hydrocarbons (EPA 
method 8310), and metals. The EPA methods used for metal analyses varied 
according to the appropriate analyte and included EPA methods: 200.7, 204.2, 
6010, 7210, 7471, 7520, 7610, 7770, and 7950. Other miscellaneous 
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parameters such as percent solids were analyzed using SM 2540G, pH by EPA 
method 9045, resistivity by Miller, texture by the sieve method, and total organic 
carbon was determined by MSA Part2, 29-3 (Table 5.1). 

5.1.4 Data Analysis 

Analysis were conducted using SPSS Version 9 (SPSS Inc., 1999), and SAS 
Version 6.02 (SAS Institute, 1 998). 

Frequency of analytes occurring above the detection limits was determined 
(Table 5.2). The NASA/KSC Remediation Program Team agreed that only those 
parameters with more than one detection would be used for analysis. Four 
analytes (dieldrin, benzo(g,h,i)perylene, indeno(1,2,3-cd)pyrene, and 2 - 
Methylnaphthalene) had only one detection and were, therefore, treated as non- 
detect (Table 5.4). These values, however, are given in Appendix F, Table F-5. 
Those with more than one detection were analyzed, but their non-detect values 
were substituted by one-half the reported level. 

Basic statistic analyses, such as Normal Probability Plots, Shapiro-Wilks, and the 
Lilliefors tests, were used in SPSS to check for normality of distribution (a 
=0.05). The presence of significant outliers was also tested in SPSS using 
histograms, stem-and-leaf plots, and boxplots. Extreme outliers were removed, 
however, in situations where a particular parameter had very few hits, these hits 
were erroneously flagged as outliers and were therefore, not removed. These 
will be discussed in detail on an individual basis. 

For those parameters with sufficient sample size (n>30), multiple statistical 
comparisons were done using SAS. Non-parametric analysis of variance 
(ANOVA) with the Bonferroni procedure for multiple comparisons was used to 
check if there were statistically significant differences (a =0.05) between the 
different basin groups. Results did not provide enough evidence for statistically 
significant differences between all watershed basins and data were combined. 
For the screening values table, data are given as twice the mean, and the 
“Combined Background Sediment” column includes the overall mean of all 46 
sediment stations (Appendix A, Table A-4). 
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5.2 Results and Discussion 


Of the 96 sediment parameters sampled, only 31 were detected. One 
organochlorine pesticide (Dieldrin) out of the 25 sampled, none of the six 
aroclors, and two chlorinated herbicides were detected (out of 18). Polyaromatic 
hydrocarbons (18) had 12 parameters that were detected in at least one station. 
The 23 metals tested were detected in high frequency except for seven (As, Ba, 
Be, Cd, Co, Ni, Se), that were always below detection (Table 5.3). Screening 
background tables are given in Appendix A, Table A-4. 

Organochlorine Pesticides 

Dieldrin was detected in only one sediment sampling station (7.9 ng/kg at 
BRS017) located on the west side of the northern Banana River south of the 
NASA causeway (Figure 4.2). Because Dieldrin only had one detection (out of 
46 samples), the NASA/KSC Remediation Program Team agreed to treat it as 
non-detect. 

Chlorinated Herbicides 

2.4.5-Trichlorophenoxv acetic acid (2.4.5 - T) . 2,4,5-Trichlorophenoxy acetic 
acid (2,4,5 - T) was detected at two sediment sampling stations, both located in 
the Banana River. The first station was BRS019 with 17 ng/kg, and the second 
was PEF024 with 27 ng/kg. BRS019 is located in the east Banana River south 
of the NASA causeway, and PEF024 is in the northern Banana River in a region 
known as Pepper Flats. Both regions are relatively shallow with abundant 
seagrass beds (Figure 4.2). 

Because 2,4,5-trichlorophenoxy acetic acid only had two detection hits, statistical 
comparisons between the different watershed basins could not be done. 
Therefore, these two 2,4,5-trichlorophenoxy acetic acid values, along with one- 
half the reported non-detection level of the other Banana River stations were 
used to compute the mean, minimum, maximum, and standard deviation for the 
corresponding basin (Appendix F, Table F-2). The Screening table “Combined 
Background Sediment” values were computed by averaging all hits and one-half 
the reported non-detections (Appendix A, Table A-4). 

2.4-Dichlorophenoxv acetic acid (2.4 - D) . 2,4-dichlorophenoxy acetic acid (2,4 - 
D) was detected at two sediment sampling stations, both located in the Banana 
River. The first station was BRS019 with 19 jag/kg, and the second was PEF024 
with 21 pg/kg. BRS019 is located in the east Banana River south of the NASA 
causeway, and PEF024 is in the northern Banana River in a region known as 
Pepper Flats. Both regions are relatively shallow with abundant seagrass beds 
(Figure 4.2). 

Because 2,4-dichlorophenoxy acetic acid (2,4 - D) only had two detection hits, 
statistical comparisons between the different watershed basins could not be 
done. Therefore, these two 2,4-dichlorophenoxy acetic acid (2,4 - D) values, 
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along with one-half the reported non-detection level of the other Banana River 
stations were used to compute the mean, minimum, maximum, and standard 
deviation for the corresponding basin (Appendix F, Table F-2). The Screening 
table “Combined Background Sediment” values were computed by averaging all 
hits and one-half the reported non-detections (Appendix A, Table A-4). 


Polycyclic Aromatic Hydrocarbons 

2 -Methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
fluoranthene, indeno(1 ,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene 
are all polycyclic aromatic hydrocarbons (PAHs). The name PAH generally 
refers to hydrocarbons containing two or more fused benzene rings that form as 
a result of incomplete combustion of organic compounds, by diagenesis, or by 
biosynthesis (Varanasi, 1989). 

PAHs occur as needles, plates, crystals, leaflets, or prisms ranging from 
colorless to pale yellow to golden yellow. PAHs are found in gasoline and diesel 
motor vehicle exhaust, by-products of open fires or refuse burning, coal tar, coal 
tar pitch, coke tars or coke oven emissions, creosote, mineral oils, bitumens, 
industrial smoke and soot, cigarette and cigar tobacco and smoke, tar, or smoke 
condensates, and charcoal-broiled foods. (ATSDR, 1989; Cemiglia et a!., 1980; 
Farrington etal., 1983; Healy and Young, 1979; NAS, 1983; Varanasi, 1989). 

Levels of individual PAH have been measured in aquatic organisms worldwide. 
Reported values range from undetectable quantities (approximately 0.01 pg/kg 
dry weight) to values in excess of 5000 pg/kg dry weight for individual PAH in 
tissues of aquatic organisms (Pancirov and Brown, 1977; Varanasi, 1989). 

Generally elevated concentrations of PAH can be correlated with the proximity of 
the organism to areas receiving chronic hydrocarbon discharge (Cerniglia et al., 
1980; Clark et al., 1978; Farrington et al., 1983; Healy and Young, 1979; 
Varanasi, 1989). The majority of PAH measurements have been made on 
bivalve mollusks. Bivalves are sessile, can rapidly accumulate PAHs, and have 
little capacity for PAH metabolism (Clark et al., 1978; Cross et al., 1978; 

Pancirov and Brown, 1977). PAH concentrations in fish have been less well 
surveyed, but are usually low relative to invertebrates inhabiting the same 
environment. The low body burdens of PAH to fish are believed to be due to 
their ability to rapidly metabolize PAH. Although PAHs are metabolized and 
eliminated in fish, it is not known how they interact with birds, mammals, or 
humans. Dermal contact with high concentrations of PAHs may cause irritation, 
burning, inflammatory spots on the skin, eruption of blood vessels and sensitivity 
to sunlight. However, there are a number of epidemiologic and mortality studies 
that show increased incidences of cancer in humans exposed to mixtures of 
PAHs (ATSDR, 1989; Varanasi, 1989). 
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2 -Methvlnaphthalene . 2 -Methylnaphthalene was detected in only one 
sediment sampling station (140 pg/kg at SR3-D2), a saline-water ditch located 
on State Route 3 just south of Haulover Canal (Figure 4.2). Because 2 - 
Methylnaphthalene only had one detection (out of 46 samples), the NASA/KSC 
Remediation Program Team agreed to treat it as non-detect. 

Benzofalanthracene . Benzo(a)anthracene was detected at three sediment 
sampling stations, located in the Mosquito Lagoon, Indian River Lagoon, and 
Banana River watershed basins. The first station was SR3-D1 with 5.9 pg/kg, 
the second was PEF20 with 4.7 pg/kg, and the third was IRL004 with 12 pg/kg. 
SR3-D1 is a ditch located on State Route 3 approximately three miles north of 
the State Route 406 intersection, PEF20 is in the northern Banana River in a 
region known as Pepper Flats, and IRL004 is in the Indian River Lagoon just 
north of the State Route 406 causeway (Figure 4.2). 

Because benzo(a)anthracene only had three detection hits, statistical 
comparisons between the different watershed basins could not be done. 
Therefore, these three benzo(a)anthracene values, along with one-half the 
reported non-detection level of the other stations were used to compute the 
mean, minimum, maximum, and standard deviation for the corresponding basin 
(Appendix F, Tables F-2 through F-4). The Screening table “Combined 
Background Sediment” values were computed by averaging all hits and one-half 
the reported non-detections (Appendix A, Table A-4). 

Benzofalpvrene . Benzo(a)pyrene was detected at four sediment sampling 
stations located in the Indian River Lagoon (three stations) and Banana River 
(one station) watershed basins. The Indian River Lagoon stations were IRL001 , 
IRL002, and IRL 003 with 3 pg/kg, 1 1 pg/kg, and 5 pg/kg respectively. Station 
BRN18 had 3 pg/kg and is located north of the NASA causeway across from the 
Integrate, Transfer, and Launch (ITL) area on CCAFS( Figure 4.2). 

Because benzo(a)pyrene only had four detection hits, statistical comparisons 
between the different watershed basins could not be done. Therefore, these 
four benzo(a)pyrene values, along with one-half the reported non-detection level 
of the other Banana River and Indian River Lagoon stations were used to 
compute the mean, minimum, maximum, and standard deviation for the 
corresponding basins (Appendix F, Tables F-2 and F-3). The Screening table 
“Combined Background Sediment" values were computed by averaging all hits 
and one-half the reported non-detections (Appendix A, Table A-4). 

Benzofblfluoranthene . Benzo(b)fluoranthene was detected at five sediment 
sampling stations located in the Mosquito Lagoon, Indian River Lagoon, and 
Banana River watershed basins. The first station was IRL004 with 12 pg/kg, the 
second was IRL005 with 13 pg/kg, the third was OCA010 with 4.0 pg/kg, the 
fourth was SLF001 with 4 pg/kg, and the fifth was SRE001 with 14 pg/kg. 
Stations IRL004 and IRL005 are located in the Indian River Lagoon north and 
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south of the State Route 406 causeway, respectively. OCAOIO is a fresh-water 
ditch located on Avenue 10 south of NASA’s Occupational & Checkout building, 
SLF001 is a fresh-water ditch southeast of NASA’s Shuttle Landing Facility, and 
SRE001 is a ditch located on Schwartz Road east of State Route 3 (Figure 4.2). 

Because benzo(b)fluoranthene only had five detection hits, statistical 
comparisons between the different watershed basins could not be done. 
Therefore, these five benzo(b)fluoranthene values, along with one-half the 
reported non-detection level of the other Mosquito Lagoon, Indian River Lagoon, 
and Banana River stations were used to compute the mean, minimum, 
maximum, and standard deviation for the corresponding basins (Appendix F, 
Tables F-2 through F-4). The Screening table “Combined Background 
Sediment” values were computed by averaging all hits and one-half the reported 
non-detections (Appendix A, Table A-4). 

Benzofa.h.hpervlene . Benzo(g,h,i)perylene was detected at only one sediment 
sampling station (1 1 pg/kg at IRL004). This station is located in the Indian River 
Lagoon just north of the State Route 406 causeway (Figure 4.2). Because 
benzo(g,h,i)perylene only had one detection (out of 46 samples), the NASA/KSC 
Remediation Program Team agreed to treat it as non-detect. 

Benzofklfluoranthene . Benzo(k)fluoranthene was detected at four sediment 
sampling stations located in the Indian River Lagoon (two stations), and in two 
ditches near the KSC industrial areas, part of the Banana River watershed basin. 
The Indian River Lagoon stations were IRL004 and IRL005 with 10 pg/kg and 2 
|ig/kg, respectively. Station OCAOIO (duplicate) had 3 pg/kg and SRE001 had 
9 pg/kg. Indian River Lagoon stations are located north and south of the State 
Route 406 causeway, respectively. OCAOIO is a fresh-water ditch located on 
Avenue 10 south of NASA’s Occupational & Checkout building, and SRE001 is 
a ditch located on Schwartz Road east of State Route 3 (Figure 4.2). 

Because benzo(k)fluoranthene only had four detection hits, statistical 
comparisons between the different watershed basins could not be done. 
Therefore, these four benzo(k)fluoranthene values, along with one-half the 
reported non-detection level of the other Banana River and Indian River Lagoon 
stations were used to compute the mean, minimum, maximum, and standard 
deviation for the corresponding basins (Appendix F, Tables F-2 and F-3). The 
Screening table “Combined Background Sediment” values were computed by 
averaging all hits and one-half the reported non-detections (Appendix A, Table 
A-4). 


Chrvsene . Chrysene was detected at six sediment sampling stations located in 
the Indian River Lagoon (two stations), the Banana River, and in two ditches 
(plus duplicate) near the KSC industrial areas. The Indian River Lagoon stations 
were IRL004 and IRL005 with 42 pg/kg and 6.9 pg/kg, respectively. Station 
OCAOIO had 5.3 pg/kg and its duplicate sample had 3.6 pg/kg, SRE001 had 13 
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pg/kg, and PEF20 had 4.3 |ig/kg. Indian River Lagoon stations are located 
north and south of the State Route 406 causeway, respectively. OCAOIO is a 
fresh-water ditch located on Avenue 10 south of NASA’s Occupational & 
Checkout building, and SRE001 is a ditch located on Schwartz Road east of 
State Route 3. These three stations are part of the Banana River watershed 
basin. PEF20 is in the northern Banana River, east of the Turn Basin in a region 
known as Pepper Flats (Figure 4.2). 

Because chrysene only had six detection hits, statistical comparisons between 
the different watershed basins could not be done. Therefore, these six chrysene 
values, along with one-half the reported non-detection level of the other Banana 
River and Indian River Lagoon stations were used to compute the mean, 
minimum, maximum, and standard deviation for the corresponding basin 
(Appendix F, Tables F-2 and F-3). The Screening table “Combined Background 
Sediment” values were computed by averaging all hits and one-half the reported 
non-detections (Appendix A, Table A-4). 

Fluoranthene . Fluoranthene was detected at three sediment sampling stations 
located in three ditches near the KSC industrial areas. Station SLF001 had 9.6 
pg/kg, SRE001 had 67 pg/kg, and SRW001 had 4.5 pg/kg. SLF001 is a fresh- 
water ditch located southeast of NASA’s Shuttle Landing Facility, and SRE001 
and SRW001 are ditches located on Schwartz Road. The former ditch is east of 
State Route 3, while the latter is west (Figure 4.2). Stations SLF001 and 
SRW001 are part of the Banana Creek watershed basin, and SRE001 part of the 
Banana River basin. 

Because fluoranthene only had three detection hits, statistical comparisons 
between the different watershed basins could not be done. Therefore, these 
three fluoranthene values, along with one-half the reported non-detection level of 
the other Banana River and Banana Creek stations were used to compute the 
mean, minimum, maximum, and standard deviation for the corresponding basins 
(Appendix F, Tables F-1 and F-2). The Screening table “Combined Background 
Sediment” values were computed by averaging all hits and one-half the reported 
non-detections (Appendix A, Table A-4). 

Indenofl ,2.3-cd)pvrene . lndeno(1 ,2,3-cd)pyrene was detected at only one 
sediment sampling station (9 pg/kg at IRL004). This station is located in the 
Indian River Lagoon just north of the State Route 406 causeway (Figure 4.2). 
Because indeno(1 ,2,3-cd)pyrene only had one detection (out of 46 samples), the 
NASA/KSC Remediation Program Team agreed to treat it as non-detect. 

Naphthalene . Naphthalene was detected at four sediment sampling stations 
located in four ditches near the KSC industrial areas. Station SR3-D1 had 54 
pg/kg, its duplicate had 24 pg/kg, SR3-D2 had 47pg/kg, and SRW001 had 
67pg/kg. SR3-D1 is a ditch located on State Route 3 approximately 3 miles 
north of the State Route 406 intersection, SR3-D2 is a saline-water ditch also 
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located on State Route 3 just south of Haulover Canal, and SLF01 is a fresh- 
water ditch located southeast of NASA’s Shuttle Landing Facility (Figure 4.2). 
Stations SR3-D1 and SR3-D2 are part of the Mosquito Lagoon watershed basin, 
and SLF01 is part of the Banana Creek watershed basin. 

Because naphthalene only had four detection hits, statistical comparisons 
between the different watershed basins could not be done. Therefore, these 
four naphthalene values, along with one-half the reported non-detection level of 
the other Mosquito Lagoon and Banana Creek stations were used to compute 
the mean, minimum, maximum, and standard deviation for the corresponding 
basin (Appendix F, Tables F-1 and F-4). The Screening table “Combined 
Background Sediment” values were computed by averaging all hits and one-half 
the reported non-detections (Appendix A, Table A-4). 

Phenanthrene . Phenanthrene was detected at three sediment sampling stations 
located in three ditches near the KSC industrial areas. Station BRN18 had 7.3 
pg/kg, SRE001 had 7.5 pg/kg, and SJML02 had 10 pg/kg x 10‘ 3 mg/kg. BRN18 
is located north of the NASA causeway across from the ITL area, SRE001 is a 
ditch located on Schwartz Road, and SJML02 is southeast of Haulover Canal, 
north of Cucumber Island (Figure 4.2). Stations SRE001 and BRN18 are part of 
the Banana River basin, and SJML02 is part of the Mosquito Lagoon basin. 

Because phenanthrene only had three detection hits, statistical comparisons 
between the different watershed basins could not be done. Therefore, these 
three phenanthrene values, along with one-half the reported non-detection level 
of the other Mosquito Lagoon and Banana River stations were used to compute 
the mean, minimum, maximum, and standard deviation for the corresponding 
basin (Appendix F, Tables F-2 and F-4). The Screening table “Combined 
Background Sediment” values were computed by averaging all hits and one-half 
the reported non-detections (Appendix A, Table A-4). 

Pyrene . Pyrene was detected at two sediment sampling stations located in a 
fresh-water ditch (SRE001) and in Mosquito Lagoon (SJML02). Station SRE001 
had 34 pg/kg, and SJML02 had 15 pg/kg. SRE001 is a fresh-water ditch 
located on Schwartz Road east of State Route 3, and SJML02 is southeast of 
Haulover Canal, north of Cucumber Island (Figure 4.2). Station SRE001 is part 
of the Banana River basin, and SJML02 is part of the Mosquito Lagoon basin. 


Because pyrene only had two detection hits, statistical comparisons between the 
different watershed basins could not be done. Therefore, these two pyrene 
values, along with one-half the reported non-detection level of the other Mosquito 
Lagoon and Banana River stations were used to compute the mean, minimum, 
maximum, and standard deviation for the corresponding basin (Appendix F, 
Tables F-2 and F-4). The Screening table “Combined Background Sediment” 
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values were computed by averaging all hits and one-half the reported non- 
detections (Appendix A, Table A-4). 

Metals 

Aluminum . Aluminum is the third most abundant element in the earth’s crust, 
exceeded by oxygen (47%) and silicon (28%). Because of its strong affinity to 
oxygen, aluminum never occurs as a metal in nature, and is found in the form of 
alumina. Aluminum is commonly distributed throughout rocks and soils such as 
silicates and clays. It is ductile, nonmagnetic, and an excellent conductor of heat 
and electricity (Brown et al., 1962; Thurston et al., 1979). 

Aluminum is widely used in many kinds of products because its properties give it 
special advantages over other materials. Aluminum is a major factor in the 
human diet, and is found in buffered aspirin, antacids, antidiarrheal drugs, cake 
mixes, self-rising flour, processed cheese, baking powder, food starch modifiers, 
pickling salts and anti-caking agents, it can also be acquired from beverage 
cans, aluminum foil, and aluminum pots and pans. Aluminosilicates are found in 
the dust from talcum powder, baby powder, cat-box litter, cement, asphalt mixes, 
tobacco smoke, and ashes (Brown et al., 1962; Faust and Aly, 1981 ; Moore and 
Ramamoorthy, 1947). 

Aluminum was detected at all sediment sampling stations, which allowed more 
intricate statistical analysis. Two extreme outliers were detected at stations 
SRW002 (5300 mg/kg) and MLN002 (4500 mg/kg), and were removed from data 
analyses. 

The mean, minimum, maximum, and standard deviation of each watershed basin 
was calculated and results are given in Appendix F, Tables F-1 through F-4. A 
Non-parametric analysis of variance (ANOVA) with the Bonferroni procedure for 
multiple comparisons was used to check if there were statistically significant 
differences (a =0.05) between the different basin groups. Results did not 
provide enough evidence for statistically significant differences. Therefore, for 
screening background values (Appendix F, Table F-4), all sediment data were 
averaged into a group labeled “Combined Background Sediment”, and data are 
given as twice the mean (USEPA, 1998). 

Arsenic . Arsenic is a shiny, gray, brittle element and one of the most widely 
distributed in the earth’s crust and in the biosphere. It possesses both metallic 
and non-metallic properties. Its compounds may be organic or inorganic, are 
present everywhere in nature, are insoluble in water, and occur mostly as 
arsenides and arsenopyrites (Thurston et al., 1979). 

Arsenic is very poisonous and can kill in relatively small amounts. It is absorbed 
in the gastrointestinal tract, lungs, or skin. The systemic effects of arsenic 
poisoning include pain, nausea, diarrhea, abnormal heart function, impaired 
nerve function, blood-vessel damage, liver or kidney damage, and a pattern of 
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skin abnormalities (Faust and Aly, 1981 ; Thurston et al., 1979). It distributes 
itself throughout the body and is excreted via urine, feces, sweat, or skin 
epithelium (Faust and Aly, 1981). 

Arsenic, like mercury, undergoes transformation in the environment through the 
metabolic activities of microorganisms, especially bacteria and fungi. This 
indicates that there is a biological cycle for arsenic within the aquatic 
environment (Moore and Ramamoorthy, 1947). 

Arsenic was detected in 20 sediment sampling stations, which did not allow for 
more intricate statistical analysis. One extreme outlier was detected at station 
TEL004 (5.4 mg/kg), and was removed from data analyses. 

Because arsenic had a relatively low number of hits, statistical comparisons 
between the different watershed basins could not be done. Therefore, these 
data values, along with one-half the reported non-detection levels were used to 
compute the mean, minimum, maximum, and standard deviation for the 
corresponding basin (Appendix F, Tables F-1 through F-4). The Screening table 
“Combined Background Sediment” values were computed by averaging all hits 
and one-half the reported non-detections (Appendix A, Table A-4). 

Calcium . Calcium is the fifth most common element in order of abundance in the 
earth’s crust. It is present in water supplies as a result of its passage through or 
over deposits of limestone, marble, chalk, calcite, alabaster, selenite, dolomite, 
gypsum, and gypsiferous shale. It can also be found in natural brines, salt beds, 
and as a byproduct of chemical industries (Thurston et al., 1979). 

Calcium is the most abundant mineral (90%) in the body, and is found mostly in 
bones and teeth. That's why a diet rich in calcium is so important, particularly 
when bones are growing and developing. Even after full bone development, an 
adequate calcium intake is necessary to keep bones strong and healthy. When 
calcium is low, the blood tends to become overly acidic. This promotes disease 
conditions such as: cancer, arthritis, heart disease, Alzheimer’s, Parkinson's, 
colitis, asthma, muscle pains, bursitis, sinusitis, diabetes, migraine, and even 
depression (Brown et al., 1962; Thurston et al., 1979). 

Calcium was detected in 45 sediment sampling stations, which allowed more 
intricate statistical analyses. Data were first separated into their corresponding 
watershed, and their mean, minimum, maximum, and standard deviation 
computed (Appendix F, Tables F-1 through F-4). A non-parametric analysis of 
variance (ANOVA) with the Bonferroni procedure for multiple comparisons was 
used to check if there were statistically significant differences (a =0.05) between 
the different basin groups. Results did not provide enough evidence for 
statistically significant differences. Therefore, for screening background values 
(Appendix F, Table F-4), all sediment data were averaged into a group labeled 


115 



“Combined Background Sediment”, and data are given as twice the mean 
(USEPA, 1998). 

Chromium . Chromium, the seventeenth most abundant non-gaseous substance 
on earth, is found in air, soil, some foods, and biological systems, but is rare in 
natural waters (Brown et al., 1962; Faust and Aly, 1981). 

It occurs in nature mainly in chromite or the red lead ore, crocoite. Chromium 
occurs in oxidation states 0, 2 + , 3 + , and 6 + , but only the hexavalent is toxic. It is 
stable and soluble in sea waters by forming a complex with other compounds 
such as amino acids and polybasic organic acids. Complex formation with 
organic compounds is affected by chloride in acidic solutions, and by magnesium 
and calcium ions in alkaline solutions (Brown et al., 1962). 

Chromium is widely used in industries such as metallurgy and the manufacture 
of leather tanning and pigments, as a coloring agent in ceramic glazes, in glass 
making, fungicides, wood preservatives, and as a rust inhibitor in cooling-tower 
recirculating water systems (Faust and Aly, 1981; Thurston et al., 1979). 

Chromium plays an essential role in some metabolic processes, but it is toxic in 
high concentrations. This toxicity can affect the metabolization of insulin and 
glucagon, the mucous membranes, respiratory disorders, and lung cancer. This 
toxicity also affects fishes and aquatic invertebrates, depending on species, pH, 
temperature, and chromium oxidation state (Brown et al., 1962; Faust and Aly, 
1981; Thurston et al., 1979). 

Chromium was detected in 37 sediment sampling stations, which allowed for 
more intricate statistical analysis. Two extreme outliers were detected at stations 
MLN002 (1 1 mg/kg) and SRW002 (13 mg/kg), and were removed from data 
analyses. 

Data were first separated into their corresponding watershed, and their mean, 
minimum, maximum, and standard deviation computed (Appendix F, Tables F-1 
through F-4). A non-parametric analysis of variance (ANOVA) with the 
Bonferroni procedure for multiple comparisons was used to check if there were 
statistically significant differences (a =0.05) between the different basin groups. 
Results did not provide enough evidence for statistically significant differences. 
Therefore, for screening background values (Appendix F, Table F-4), all 
sediment data were averaged into a group labeled “Combined Background 
Sediment”, and data are given as twice the mean (USEPA, 1998). 

Copper . Copper is a trace element that is usually present in the divalent state as 
a natural or native metal. It is reddish, malleable, ductile, and a good conductor 
of heat and electricity. Primary copper ores are sulfides, oxides, and carbonates. 
Copper is often alloyed with other metals to form brasses and bronzes. Copper is 
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used extensively in electrical wire, coinage metal, as an agricultural poison, and 
water purifier (Brown et al., 1962; Thurston et al., 1979). 

Copper is an essential trace mineral that is present in all of the body tissues. 
Good sources of copper are oysters and other shellfish, whole grains, beans, 
nuts, potatoes, dark leafy greens, dried fruits such as prunes, cocoa, black 
pepper, and yeast (Brown et al., 1962; Faust and Aly, 1981; Thurston et al., 
1979). 

Copper is essential for the synthesis of chlorophyll and the propagation of leaves 
in plants. In animals, it is necessary for metabolism, blood chemistry, and 
keeping the blood vessels, nerves, immune system, and bones healthy. The 
toxicity of copper to aquatic life depends strongly on pH. At lower alkalinity, 
copper toxicity is greater to aquatic life depending on species, size, and type of 
exposure. Waters with high copper concentration are tolerated by many species, 
depending on the species and amount of exposure (Brown et al., 1962; 
Tchobanoglous and Schroeder, 1985, Thurston et al., 1979). 

Copper was detected in only six sediment sampling stations, which did not allow 
for intricate statistical analysis. Two extreme outliers were detected at stations 
IRL005 (380 mg/kg) and TEL004 (18 mg/kg), and were removed from data 
analyses. 

Because copper had a relatively low number of hits, statistical comparisons 
between the different watershed basins could not be done. Therefore, these 
data values, along with one-half the reported non-detection levels were used to 
compute the mean, minimum, maximum, and standard deviation for the 
corresponding basin (Appendix F, Tables F-1 through F-4). The Screening table 
“Combined Background Sediment” values were computed by averaging all hits 
and one-half the reported non-detections (Appendix A, Table A-4). 

Iron . Iron is the fourth most abundant metal in the earth’s crust common in many 
types of rocks and soils, particularly clays. Major sources of iron pollution are 
industrial wastewaters, mines, and iron-bearing groundwaters. Iron is present as 
insoluble ferric salts and pyrite, in natural organometallic or humic compounds, 
and in colloidal forms (Thurston et al., 1979). 

Ferrous Fe +2 and ferric Fe* 3 ions are the primary forms of concern in the aquatic 
environment. When found in high concentrations in the water, iron produces a 
distinguishing color that serves as a good pollution indicator. Iron also forms 
hydroxide or oxide precipitates which, if they flocculate or gelatinize, can be 
detrimental to benthic species and fish eggs. Iron is a trace element that is a 
very important component of vertebrate erythrocytes and of the blood of some 
invertebrates. It is also a limiting factor in the growth of anaerobic bacteria, 
algae, and other plants (Brown et al., 1962; Faust and Aly, 1981 ; Thurston et al., 
1979). 
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Iron was detected in all 46 sediment sampling stations, which allowed more 
intricate statistical analysis. Two outliers were detected at stations SRW002 
(5600 mg/L), and at MLN002 (5400 mg/L), and were removed from data 
analyses. 

Data were first separated into their corresponding watershed, and their mean, 
minimum, maximum, and standard deviation computed (Appendix F, Tables F-1 
through F-4). A non-parametric analysis of variance (ANOVA) with the 
Bonferroni procedure for multiple comparisons was used to check if there were 
statistically significant differences (a =0.05) between the different basin groups. 
Results did not provide enough evidence for statistically significant differences. 
Therefore, for screening background values (Appendix F, Table F-4), all 
sediment data were averaged into a group labeled “Combined Background 
Sediment”, and data are given as twice the mean (USEPA, 1998). 

Lead . Lead is widely distributed in the earth’s crust, in the atmosphere and in 
the hydrosphere. Lead is present in natural waters as hydroxide, sulfide, 
chloride, carbonate complexes, complexed with organic molecules or adsorbed 
on particulate matter (Thurston et al., 1979). It enters water supplies at a 
multitude of stages such as: mining, smelting, precipitation, lead dust fallout, 
erosion and leaching of soil, industrial waste, engine exhaust, and the runoff of 
surfaces painted with lead-based products. Lead has been used in the 
manufacture of metal products for thousands of years, and a considerable 
amount of information is available regarding its harmful effects in living 
organisms (Brown et al., 1962; Faust and Aly, 1981; Thurston et al., 1979). 

Lead is not considered an essential element, and has no beneficial nutritional 
qualities. It is a serious cumulative body poison that tends to deposit in bone, 
but is also found in the brain, liver, kidney, aorta, and muscles. In humans, lead 
toxicity is known to cause brain damage, anemia, neurological and renal 
disorders, and even death. This biotoxicity results from long-term consumption 
rather than from occasional small doses (Faust and Aly, 1981 ; James and 
Evison, 1989; Thurston et al., 1979). 

Lead was detected in 37 sediment sampling stations, which allowed for intricate 
statistical analysis. Data were first separated into their corresponding watershed, 
and their mean, minimum, maximum, and standard deviation computed 
(Appendix F, Tables F-1 through F-4). A non-parametric analysis of variance 
(ANOVA) with the Bonferroni procedure for multiple comparisons was used to 
check if there were statistically significant differences (a =0.05) between the 
different basin groups. Results did not provide enough evidence for statistically 
significant differences. Therefore, for screening background values (Appendix F, 
Table F-4), all sediment data were averaged into a group labeled “Combined 
Background Sediment", and data are given as twice the mean (USEPA, 1998). 
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Magnesium . Magnesium is the eighth most abundant element and occurs 
naturally in a variety of minerals as mica, chlorites, amphiboles, dolomites, 
augites, pyroxenes, granites, talc, silicates, and serpentines (Thurston et al., 
1979). 

Magnesium is a common constituent of natural waters and is an important 
contributor to its hardness. Its concentration can vary from zero to several 
hundred milligrams per liter, depending on the source and treatment of the 
water. Magnesium concentration has to be carefully monitored because more 
than 125 mg/L can be cathartic or diuretic (Brown et al., 1962; Cowan, 1995). 

Primary sources of magnesium for biological organisms are rocks, soils, air, and 
water. Plants and animals absorb magnesium from these primary sources and 
after dying, return it to the environment, creating a magnesium cycle in the food 
web (Thurston et al., 1979). 

Magnesium was detected in all 46 sediment sampling stations, which allowed 
more intricate statistical analysis. Station MLN02 was considered a serious 
outlier (6500 mg/L), and was removed from analysis (Figure 4.2). 

Data were first separated into their corresponding watershed, and their mean, 
minimum, maximum, and standard deviation computed (Appendix F, Tables F-1 
through F-4). A non-parametric analysis of variance (ANOVA) with the 
Bonferroni procedure for multiple comparisons was used to check if there were 
statistically significant differences (a =0.05) between the different basin groups. 
Results did not provide enough evidence for statistically significant differences. 
Therefore, for screening background values (Appendix F, Table F-4), all 
sediment data were averaged into a group labeled “Combined Background 
Sediment”, and data are given as twice the mean (USEPA, 1998). 

Manganese . Manganese is found in salts and minerals such as manganese 
dioxide, carbonate, and silicate. It occurs in domestic water, industrial effluents, 
and receiving streams. Its primary sources are soils, where it is present as 
manganese oxide, and acid discharges of industrial wastes and mines. It is 
harmlessly ingested by humans as a trace nutrient in food, but high 
concentrations can cause liver damage (Thurston et al., 1979). 

In marine waters, manganese is known to rapidly assimilate and bioaccumulate 
in shellfish, leading to a potential vector for human contamination. It is not a 
problem in domestic waters and the primary concerns associated with its high 
concentrations are the brown color and bad taste of water (Brown et al., 1962; 
Faust and Aly, 1 981 ; Thurston et al., 1979). 

It is a vital micronutrient for flora and fauna, and its absence may cause leafing 
disorders in plants and reproductive problems in animals (Faust and Aly, 1981 ; 
Thurston et al., 1979). 
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Manganese was detected in 44 sediment sampling stations, allowed for intricate 
statistical analysis. Data were first separated into their corresponding watershed, 
and their mean, minimum, maximum, and standard deviation computed 
(Appendix F, Tables F-1 through F-4). A non-parametric analysis of variance 
(ANOVA) with the Bonferroni procedure for multiple comparisons was used to 
check if there were statistically significant differences (a =0.05) between the 
different basin groups. Results did not provide enough evidence for statistically 
significant differences. Therefore, for screening background values (Appendix F, 
Table F-4), all sediment data were averaged into a group labeled "Combined 
Background Sediment”, and data are given as twice the mean (USEPA, 1998). 

Mercury . Mercury is a silver-white liquid metal that is non-essential and non- 
beneficial. There are several mercury-bearing minerals in nature, but sulfides, 
cinnabar, and metacinnabar, are the most common. Because of its tendency to 
vaporize, strong ligand affinity and ease of adsorption onto surfaces, mercury is 
widely distributed in rocks, soils, air and water. It enters aquatic systems through 
runoff of mining, agriculture, and waste discharges. Its concentration in 
unpolluted waters is less than 0.1 //g/L, and in marine waters it ranges from 0.03 
to 0.2 //g/L. It is present in natural waters as simple chloride and hydroxide 
complexes, depending on pH and chloride ion concentrations (Brown et al., 

1962; Faust and Aly, 1981; Thurston et al., 1979). 

It may be methylated in aquatic environments by both biological and non- 
biological processes, and it is commonly present as monomethylmercury and 
dimethylmercury. Certain microorganisms, depending on pH and temperature, 
have the ability to convert inorganic forms of mercury to the highly toxic 
monomethyl or dimethyl compounds, thus making any mercury isotope 
potentially harmful to the environment (Faust and Aly, 1981; Thurston et al., 
1979). 

Because of its toxic nature, mercury has been extensively studied. Toxicity may 
be acute or chronic varying with the form of mercury and its mode of entry into 
the organism. The majority of mercury present in an aquatic system will be 
found in the sediment where it is easily bioconcentrated in shellfish and fish. 
Because of methylation and bioconcentration of methylmercury, its limits must 
take into consideration the food chain path from aquatic organisms to humans. 
For humans, the maximum daily intake levels from all sources (air, water, and 
food) should not exceed 30 /vg/day (Brown et al., 1962; Thurston et al., 1979). 

Mercury was detected in only five sediment sampling stations, which did not 
allow for statistical comparisons between the different watershed basins. 
Therefore, these data values, along with one-half the reported non-detection 
levels were used to compute the mean, minimum, maximum, and standard 
deviation for the corresponding basin (Appendix F, Tables F-1 through F-4). The 
Screening table "Combined Background Sediment” values were computed by 
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averaging all hits and one-half the reported non-detections (Appendix A, Table 
A-4). 


Potassium . Potassium, a silvery white metal, is the seventh most abundant 
element on earth. It is present in natural waters, but usually less than 
magnesium, sodium, or calcium. The principal sources of potassium are 
silicates, igneous, and sedimentary rocks. Potassium has no special 
significance in natural water quality and is generally used as a tracer element 
and an indicator of the geological origin of the water (Thurston et al., 1979). 

Potassium metal may ignite spontaneously on contact with air at room 
temperature, and reacts explosively with water to form potassium hydroxide 
and/or potassium oxide. It reacts with the moisture on skin and other tissues to 
form highly corrosive potassium hydroxide. Contact of metallic potassium with 
the skin, eyes, or mucous membranes causes severe bums, and thermal burns 
may occur due to ignition of the metal and liberated hydrogen. Potassium salts 
are essential for life. The potassium cation is the major cation in intracellular 
fluids, and is essential for nerve and heart function (Brown et al., 1962; Faust 
and Aly, 1981; Thurston et al., 1979). 

Potassium was detected in 42 sediment sampling stations, which allowed more 
intricate statistical analysis. One extreme outlier was detected at station 
MLN002 (2100 mg/kg), and were removed from data analyses. 

Data were first separated into their corresponding watersheds, and their mean, 
minimum, maximum, and standard deviation computed (Appendix F, Tables F-1 
through F-4). A non-parametric analysis of variance (ANOVA) with the 
Bonferroni procedure for multiple comparisons was used to check if there were 
statistically significant differences (a =0.05) between the different basin groups. 
Results did not provide enough evidence for statistically significant differences. 
Therefore, for screening background values (Appendix F, Table F-4), all 
sediment data were averaged into a group labeled “Combined Background 
Sediment” , and data are given as twice the mean (USEPA, 1 998). 

Silver . Silver is a brilliant white metal that is rare and expensive. It occurs in 
ores such as argentite, lead, lead-zinc, copper and gold. It is harder than gold 
and is very ductile and malleable. Pure silver has the highest electrical and 
thermal conductivity of all metals, and possesses the lowest contact resistance. 
Silver is stable in pure air and water, but tarnishes when exposed to ozone, 
hydrogen sulphide, or air containing sulfur (Thurston et al., 1979). 

Silver has no biological role, and it is a non-essential, non-beneficial element, 
that is toxic to aquatic life. Silver is toxic because once it is absorbed, it 
accumulates indefinitely in tissues particularly the skin, eyes, and mucus 
membranes. Silver also has a bacteriological action and has been added to 
water as a disinfectant, at concentrations that do not harm human health. The 
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toxicity and the degree of dissociation of silver compounds to aquatic life varies 
depending on species (Brown et al., 1962; Faust and Aly, 1981 ; Thurston et al., 
1979). 

Silver was detected in 5 sediment sampling stations. Because of this relatively 
low number of hits, statistical comparisons between the different watershed 
basins could not be done. Therefore, these data values, along with one-half the 
reported non-detection levels were used to compute the mean, minimum, 
maximum, and standard deviation for the corresponding basin (Appendix F, 
Tables F-1 through F-4). The Screening table “Combined Background 
Sediment" values were computed by averaging all hits and one-half the reported 
non-detections (Appendix A, Table A-4). 

Sodium . Sodium, a soft, bright, silvery metal, is the fourth most abundant 
element on earth, comprising about 2.6% of the earth's crust. It is a very 
reactive element, and it is never found free in nature. (Thurston et al., 1979). 

The most common compound is sodium chloride, but it occurs in many other 
minerals, such as soda ash (Na 2 C0 3 ), baking soda (NaHC0 3 ), caustic soda 
(NaOH), Chile saltpeter (NaN0 3 ), di- and tri-sodium phosphates, sodium 
thiosulfate ((hypo, Na 2 S 2 0 3 ) . 5H 2 0), and borax (Na 2 B 4 0 7 . 10H 2 O) (Faust and 
Aly, 1981; Thurston et al., 1979). 

Sodium compounds are important to the paper, glass, soap, textile, petroleum, 
chemical, and metal industries. Soap is generally a sodium salt of certain fatty 
acids. The importance of common salt to animal nutrition has been recognized 
since prehistoric times (Brown et al., 1962; Faust and Aly, 1981 ; Thurston et al., 
1979). 

Sodium was detected in 42 sediment sampling stations, which allowed more 
intricate statistical analysis. One extreme outlier was detected at station 
MLN001 (12000 mg/kg), and was removed from data analyses. 

Data were first separated into their corresponding watersheds, and their mean, 
minimum, maximum, and standard deviation computed (Appendix F, Tables F-1 
through F-4). A non-parametric analysis of variance (ANOVA) with the 
Bonferroni procedure for multiple comparisons was used to check if there were 
statistically significant differences (a =0.05) between the different basin groups. 
Results did not provide enough evidence for statistically significant differences. 
Therefore, for screening background values (Appendix F, Table F-4), all 
sediment data were averaged into a group labeled “Combined Background 
Sediment”, and data are given as twice the mean (USEPA, 1998). 

Thallium . Thallium is a soft, malleable, lustrous, silver-gray metal, that 
resembles aluminum chemically and lead physically. A heavy oxide builds up on 
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thallium if exposed to air, and in the presence of water, the hydroxide is formed 
(Thurston et al., 1979). 

Thallium occurs in crooksite, lorandite, and hutchinsonite. It is also present in 
pyrites and is recovered from the roasting of this ore in connection with the 
production of sulfuric acid (Thurston et al., 1979). 

Natural thallium is a mixture of two isotopes, and it is suspected of carcinogenic 
potential for humans. Thallium sulfate has been widely employed as a 
rodenticide and ant killer (Brown et al., 1962; Faust and Aly, 1981 ; Thurston et 
al., 1979). 

Thallium was detected in three sediment sampling stations, which did not allow 
for intricate statistical analysis. Two extreme “outliers” were detected at stations 
TEL004 (5.4 mg/kg) and NSC001 (2.9 mg/kg), but they were not removed from 
data analyses. 

Because thallium had a relatively low number of hits, statistical comparisons 
between the different watershed basins could not be done. Therefore, these 
data values, along with one-half the reported non-detection levels were used to 
compute the mean, minimum, maximum, and standard deviation for the 
corresponding basin (Appendix F, Tables F-1 through F-4). The Screening table 
“Combined Background Sediment” values were computed by averaging all hits 
and one-half the reported non-detections (Appendix A, Table A-4). 

Vanadium . Pure vanadium is a silvery metal, and is soft and ductile. It has good 
corrosion resistance to alkalis, sulfuric and hydrochloric acid, and salt water. It is 
found in numerous minerals such as camotite, roscoelite, vanadinite, and 
patronite. Vanadium is also found in phosphate rock, certain iron ores, 
meteorites, and in some crude oils in the form of organic complexes (Brown et 
al., 1962; Faust and Aly, 1981; Thurston et al., 1979). 

Vanadium metal is important in a number of areas. Its structural strength and 
neutron cross section properties makes it useful in nuclear applications. The 
metal is used for producing rust-resistant springs and steels used for making 
tools. About 80% of the vanadium now produced is used as ferrovanadium or as 
a steel additive. The metal oxidizes readily above 660°C to form V 2 Os, and this 
pentoxide is used in ceramics and as a chemical catalyst. Vanadium compounds 
are also used for dyeing and printing fabrics (Faust and Aly, 1981 ; Thurston et 
al., 1979). 

Vanadium and its compounds are toxic and should be handled with care. 
However, vanadium is essential to sea squirts that can bioaccumulate 
concentrations a million times higher than that of sea water. Vanadium is also a 
necessary part of the diet of rats and chicks, but only in very small amounts. 


123 



Deficiencies cause reduced growth and impair reproduction (Thurston et al., 
1979). 

Vanadium was detected in 37 sediment sampling stations, which allowed more 
intricate statistical analyses. Two extreme outliers were detected at stations 
SRW002 (1 1 mg/kg) and MLN002 (12 mg/kg), and were removed from data 
analyses. 

Data were first separated into their corresponding watershed, and their mean, 
minimum, maximum, and standard deviation computed (Appendix F, Tables F-1 
through F-4). A non-parametric analysis of variance (ANOVA) with the 
Bonferroni procedure for multiple comparisons was used to check if there were 
statistically significant differences (a =0.05) between the different basin groups. 
Results did not provide enough evidence for statistically significant differences. 
Therefore, for screening background values (Appendix F, Table F-4), all 
sediment data were averaged into a group labeled “Combined Background 
Sediment”, and data are given as twice the mean (USEPA, 1998). 

Zinc . Zinc is present in natural waters mainly as hydroxide, chloride, and 
carbonate depending on pH and other factors. The hydroxides are usually in the 
form of colloids or adsorbed on particulate matter. There is also evidence to 
suggest that much of the zinc in natural waters is contained in organic 
complexes. Zinc is essential for human growth, but can be toxic to lower 
organisms. Its toxicity to aquatic organisms depends on various factors such as 
temperature, pH , and dissolved oxygen (Brown et al., 1962; Faust and Aly, 

1981; Thurston et al., 1979). 

The natural concentration of zinc in uncontaminated water is between 0.2-5. 0 //g 
dm' 3 , the average concentration in US drinking waters is between 0.06 and 7.0 
mg/L, and oceanic surface waters contain between 0.4 and 12.6 pg dm' 3 . Zinc 
enters the water supply from sources including industrial waste products, the 
deterioration of galvanized pipes, and from the dezincification of brass (Faust 
and Aly, 1981; Thurston et al., 1979). 

Zinc was detected in only ten sediment sampling stations, and because of this 
relatively low number of hits, statistical comparisons between the different 
watershed basins could not be done. Therefore, these data values, along with 
one-half the reported non-detection levels were used to compute the mean, 
minimum, maximum, and standard deviation for the corresponding basin 
(Appendix F, Tables F-1 through F-4). The Screening table “Combined 
Background Sediment” values were computed by averaging all hits and one-half 
the reported non-detections (Appendix A, Table A-4). 
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Table 5.1. List of parameters, the EPA methods used to analyze each, and 
detection limits, in sediment samples collected for the KSC Background Study. 


EPA Lab Reporting 

Method Limit for sediment 



Organochlorine Pesticides 


4,4' - DDD 


4,4' - DDE 


4,4' - DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


Chlordane, alpha or gamma 


lEmmiEi 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma - BHC (Lindane 


Heptachlor 


Heptachlor Epoxide(a' 


Heptachlor Epoxide(b 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors 


PCB-1016/1242 

8082 

33 


PCB-1221 

8082 

33 


PCB-1232 

8082 

33 


PCB-1248 

8082 

33 


PCB-1254 

8082 

33 

IMS— 

PCB-1260 

8082 

33 



Chlorinated Herbicides 


2-(2,4,5-Trichlorophenoxy) propionic acid (2,4,5 
TP) (Silvex) 


2,4,5-T richlorophenoxy acetic acid (2,4,5 - T 
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Table 5.1. (cont.). 


EPA Lab Reporting 

Method Limit for sediment 


Chlorinated Herbicides (cont. 


2,4-Dichlorophenoxy acetic acid (2,4 - D) 


3,5-DCBA 


4-(2,4-Dichlorophenoxy)butyric acid (2,4 - DB) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicamba 


Dichloroprop [2-(2,4-Dichlorophenoxy)proponic 
acid] 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


PAHs 


1 - Methylnaphthalene 


2 - Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)f!uoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 



8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 


8310 
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Table 5.1. (cont.). 


Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium (total) 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

[Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Other Parameters 

£H 

Percent Solids 

Resistivity 

Total Organic Carbon 


Texture (No. 4.10,40,60,100,200) 



EPA 

Method 

Lab Reporting 
Limit for sediment 





200.7 

20 mg/kg 


204.2 

2 mg/kg 


6010 

0.5 mg/kg 


6010 

20 mg/kg 


6010 

1 mg/kg 


6010 j 

1 mg/kg 


6010 

25 mg/kg 


6010 

1 mg/kg 


6010 

5 mg/kg 


6010/7210 



6010 

10 mg/kg 


6010 

1 mg/kg 


6010 

25 mg/kg 


6010 

1 mg/kg 


7471 

0.01 mg/kg 


6010/7520 

5 mg/kg 


6010/7610 

25 mg/kg 


6010 

2 mg/kg 


6010 

2 mg/kg 


7770 

25 mg/kg 


6010 

1 mg/kg 


6010 

1 mg/kg 


6010/7950 

5 mg/kg 





9045 

NA 


SM2540G 

NA 


Miller 

NA 


MSA Part2, 
29-3 

NA 


Sieve Method 

NA 
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Table 5.2. Name, number of hits, and frequency of analytes occurring above 
detection limits occuring in sediment samples. For screening table values, the 
four parameters with only one hit out of 46 samples were considered as non- 
detect by the NASA/KSC Remediation Program Team. 


Parameter 

Number of Hits 

Frequency % 

Organochlorine pesticides 



4,4' - DDD 

0 

0 

4,4' - DDE 

0 

0 

4,4* - DDT 

0 

0 

Aldrin 

0 

0 

Alpha - BHC 

0 

0 

Beta - BHC 

0 

0 


0 

0 

Chlordane (gamma) 

0 

0 

Chlordane (Total) 

6 

0 

Delta -BHC 

0 

o 

Dieldrin 

1 

2.17 

Endosulfan 1 

0 

0 

Endosulfan II (beta) 

0 

0 

Endosulfan Sulfate 

0 

0 

Endrin 1 

0 

0 

Endrin Aldehyde 

0 

0 

Endrin Ketone 

0 

0 

Gamma - BHC (Lindane) 

0 

0 

Heptachlor 

0 

0 

Heptachlor Epoxide(a) 

0 

0 

Heptachlor Epoxide(b) 

0 

0 

Isodrin 

0 

0 

Methoxychlor 

0 

0 

Mirex 

0 

0 

Toxaphene 

0 

0 

Arociors 



PCB-1016/1242 

0 

0 

PCB-1221 

0 

6 

PCB-1232 

0 

0 

PCB-1248 

0 

0 

PCB-1 254 

0 

0 

PCB-1260 

0 

0 
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Table 5.2. (cont.). 


Parameter 

Chlorinated Herbicides 

2-(2,4,5- 

Trichlorophenoxy)propionic acid 

(2,4,5 - TP) (Silvex) 

2,4,5-Trichlorophenoxy acetic 

acid (2,4,5 - T) 

2,4-Dichlorophenoxy acetic acid 


(2,4 -D) 


3,5-DCBA 

4-(2,4-Dichlorophenoxy)butyric 
acid (2,4 - DB) 

4 - Nitrophenol 

Acifluorfen 

Bentazon 

Chloramben 

Dacthal 

Dalapon 

Dicamba 

Dichloroprop [2-(2,4- 
Dichlorophenoxy)proponic acid] ! 

Dinoseb 

MCPA 

MCPP 

Pentachlorophenol 

Picloram 

Polyaromatic Hydrocarbons 

1 - Methylnaphthalene 

2 - Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 


Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 


Fluorene 















































































Table 5.2. (cont.). 


Parameter 

Number of Hits 

Frequency % 

Polyaromatic Hydrocarbons 



(cont.) 



lndeno(1 ,2,3-cd)pyrene 

1 

2.17 

Naphthalene 

4 

8.70 

Phenanthrene 

3 

6.52 

Pyrene 

2 

4.35 

Metals 



Aluminum 

46 

100 

II III III! 

0 

1 0 

Arsenic (as carcinogen) 

20 

43.48 

Barium 

! 0 

0 

Beryllium 

0 

0 

Cadmium 

0 

0 

Calcium 

45 

97.83 



r 37 

80.43 

Cobalt 

0 

0 

Copper 

6 

13.04 

Iron 

46" 

100 

Lead 

37 

80.43 

Magnesium 

46 

100.00 

Manganese 

44 

95.65 

Mercury (inorganic) 

5 

10.87 

Nickel 

0 

0 

Potassium 

42 

91 .30 

Selenium 

0 

0 

Silver 

5 

10.87 

Sodium 

45 

97.83 

Thallium 

3 

6.52 

Vanadium 

37 

80.43 

Zinc 

10 

21.74 

Other Parameters 



Percent Solids 

46 

100 

total Organic Carbon 

38 

82.61 
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Table 5.3 Parameters that were below detection limits (non-detect) in all 
sediment samples. 


Chlorinated Herbicides (8151) 

2-(2,4,5-Trichlorophenoxy)propionic 
acid (2,4,5 - TP) (Silvex) 

3,5-DCBA 

4-(2,4-Dichlorophenoxy)butyricaacid 
(2,4 - DB) 

4 - Nitrophenol 

Acifluorfen 

Bentazon 

Chloramben 

Dacthal 

Dalapon 

Dicamba 

Dichloroprop [2-(2,4- 
Dichlorophenoxy)proponic acid] 

Dinoseb 

MCPA 

MCPP 

Pentachlorophenol 

Picloram 

Polyaromatic Hydrocarbons (8310) 

1 - Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Dibenzo(a,h)anthracene 

Fluorene 

Metals 

Antimony 

Barium 

Beryllium 

Cadmium 

Cobalt 

Nickel 

Selenium 


Organochlorine pesticides (8081) 

4,4' - DDD 

4,4' - DDE 

4,4' - DDT 

Aldrin 

Alpha - BHC 

Beta - BHC 

Chlordane (Total) 

Chlordane, alpha 

Chlordane, gamma 

Delta - BHC 

Endosulfan 1 

Endosulfan II (beta) 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Gamma - BHC (Lindane) 

Heptachlor 

Heptachlor Epoxide(a) 

Heptachlor Epoxide(b) 

Isodrin 

Methoxychlor 

Mirex 

Toxaphene 

Aroclors (8082) 

PCB-1016/1242 

PCB-1221 

PCB-1232 

PCB-1248 

PCB-1254 

PCB-1260 
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Table 5.4 Parameters that were determined by the NASA/KSC Remediation 
team to be below detection limits (non-detect) for all sediment samples based on 
low frequency of detection. 


Organochlorine pesticides (8081) 

Dieldrin 

Polyaromatic Hydrocarbons (8310) 

2-Methylnapthalene 

Benzo(g,h,l)perylene 

lndeno(1 ,2,3-cd)pyrene 
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Appendix A 


KSC Background Screening Tables for Soils, Groundwater, 
Surface Water, and Sediments of Kennedy Space Center 
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How to use the KSC Background Screening Tables provided in 

this Appendix. 


Soil: 

The KSC Background soil screening table has 1 1 classes. The NASA/KSC 
Remediation Team decision for screening purposes only allows inorganic data to 
be used as a screening tool. Organic data should be discussed in the 
uncertainty section of reports. Combined values for pesticides (as noted on 
table) can be used for the following classes: saltwater wetland, citrus hammock, 
citrus scrub, and disturbed. 

Steps for screening your data against the KSC Background soil screening table 
(Appendix A, Table A-1) as determined by the NASA/KSC Remediation Team: 

1 . Screen site data against the combined mean. 

2. If the site value is higher than the combined mean, go to the soil class that 
corresponds to site data sampling locations. Figure 2.2 illustrates KSC 
Background classification information. Individual site maps can be obtained, 
upon reqest, from NASA support contractor when additional site details are 
needed. 

Groundwater: 

The NASA/KSC Remediation Team decision on groundwater was to separate the 
groundwater according to Rule 62-520.410 F.A.C. Class G-ll and Class G-lll. 

The NASA/KSC Remediation Team decision for screening purposes only allows 
inorganic data to be used as a screening tool. Organic data should be discussed 
in the uncertainty section of reports 

Steps for screening your data against the KSC Background groundwater 
screening table (AppenidxA, Table A-2) as determined by the NASA/KSC 
Remediation Team: 

1 . Collect total dissolved solid data at all groundwater sampling locations. 

2. Determine proper groundwater class for site data based on total dissolved 
solid data. 

Class G-ll defined as total dissolved solids less than 10,000 mg/L. 

Class G-lll defined as total dissolved solids greater than 10,000 mg/L. 

Surface Water: 

The NASA/KSC Remediation Team decision for surface water resulted in eight 
classes. The NASA/KSC Remediation Team decision for screening purposes 
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only allows inorganic data to be used as a screening tool. Organic data should 
be discussed in the uncertainty section of reports 

Steps for screening your data against the KSC Background surface water 
screening table (Appendix A, Table A-3) as determined by the NASA/KSC 
Remediation Team: 

1 . Collect salinity measurements at all surface water sampling locations. 

2. Compare site sample data to the surface water combined values based on 
the appropriate salinity ranges. If the site value is higher than the KSC 
Background combined salinity value, go to the appropriate surface water 
basin class for site data in the KSC Background surface water table and 
compare site value to that. Refer to Figure 4.1 , for basin classes. 

Sediment: 

The NASA/KSC Remediation Team decision was to have only one class for 
sediment (AppendixA, Table A-4). The NASA/KSC Remediation Team decision 
for screening purposes only allows inorganic data to be used as a screening tool. 
Organic data should be discussed in the uncertainty section of reports 
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Table A-1 . KSC Background screening tables for soils. Only metals values can be used as a screening tool. Organic values may not be used as 
a screening tool. Organics should be discussed in the uncertainty section of reports. * Combined mean for these pesticides can only be used for 
the following classes: saltwater wetland, citrus hammock, citrus scrub, and disturbed. All other classes are non detect for these pesticides. * * 
Team consensus determined that these parameters are non-detect based on frequency of detection. ND = non-detect 




All 

Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetland 

Saltwater 

Wetland 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 














4,4-DDD * 

mgfcg 

0.0066 

ND 

ND 

ND 

0.0046 

ND 

ND 

0.016 

ND 

ND 

0.0044 

4,4 -DDE * 

mg/kg 

0.016 

ND 

ND 

ND 

0.0043 

ND 

ND 

0.011 

0.028 

0.011 

0.015 

4,4-DDT * 

mg/kg 

0.014 

ND 

ND 

ND 

ND 

ND 

ND 

0.016 

0.024 

0.0039 

0.012 


mg/kg 

0.037 

ND 

ND 

ND 

0.013 

ND 

ND 

0.042 

0.056 

0.018 

0.031 

Aldrin 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Alpha - BHC 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Beta - BHC 

mgkg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chlordane (alpha)** 

mgfcg 

0.0048 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.004 

ND 

ND 

Chlordane (gamma) * * 

mg/kg 

0.0048 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.0038 

ND 

0.004 

Chlordane (total) * * 

mg/kg 

0.0048 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.0087 

ND 

ND 

Delta - BHC 

mgkg 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

DiekJrin* 

mgfcg 

0.015 

0.0036 

ND 

ND 

ND 

ND 

ND 

0.0079 

0.028 

0.02 

0.004 

Endosutfan 1 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

Endosulfan II (beta) 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

Endosulfan Sulfate 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Endrin 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Endrin Aldehyde 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Endrin Ketone * * 

mg/kg 

0.0043 

ND 

ND 

ND 

0.0044 

ND 

ND 

ND 

ND 

ND 

ND 

Gamma -BHC (Lindane) * * 

mg/kg 

6.0044 

ND 

ND 

ND 

ND 

ND 

ND 

0.008 

ND 

ND 

0.004 

Heptachlor 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (a) 

mg/kg 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (b) 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Isodrin 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 








































































































































































































































































































Table A-1 (cont.). KSC Background screening tables for soils on KSC. Only metals values can be used as a screening tool. Organic values may 
not be used as a screening tool. Organics should be discussed in the uncertainty section of reports. * Combined mean for these pesticides can 
only be used for the following classes: saltwater wetland, citrus hammock, citrus scrub, and disturbed. All other classes are non detect for these 
pesticides. * * Team consensus determined that these parameters are non-detect based on frequency of detection. ND = non-detect 



All 

Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetland 

Saltwater 

Wetland 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 














Methoxychlor 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Mirex 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Toxaphene 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Aroclors (8082) 













PCB - 1016/1242 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1221 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1232 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1248 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1254 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1260 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chlorinated Herbicides 
(8151) 













2-(2,4,5 - Trichiorophenoxy) 
propionic acid (2,4,5 - TP) 
(Silvex) 

mg/kg 

0.018 

ND 

ND 

ND" 

ND 

0.016 

ND 

ND 

ND 

0.019 

0.045 

2,4,5 - Trichiorophenoxy 
acetic acid (2,4,5 - T) 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2,4 - Dichlorophenoxy 
acetic acid (2,4 - D) 

mg/kg 

0.016 

ND 

0.014 

ND 

ND 

ND 

ND 

0.035 

ND 

0.018 

ND 

3,5 - DCBA 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4-(2,4 - Dichlorophenoxy) 
butyric acid (2,4 - DB) 

mg/kg 

0.016 

0.012 


ND 

ND 

ND 

ND 

ND 

0.019 

ND 

0.018 

4 * Nitropheno) 

mgftg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Acifluorfen 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Bentazon 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chloramben 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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Table A-1 (cont.). KSC Background screening tables for soils. Only metals values can be used as a screening tool. Organic values may not be 
used as a screening tool. Organics should be discussed in the uncertainty section of reports. * Combined mean for these pesticides can only be 
used for the following classes: saltwater wetland, citrus hammock, citrus scrub, and disturbed. All other classes are non detect for these 
pesticides. * * Team consensus determined that these parameters are non-detect based on frequency of detection. ND = non-detect 




All 

Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetland 

Saltwater 

Wetland 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 



Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 














Dacthal 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dalapon 

mgftg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dicambia 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dichloroprop [2-(2,4- 
Dichlorophenoxy) proponic 
acid] 

mg/kg 

ND 

ND 

ND 


m 

ND 

ND 

ND 

NO 

ND 

ND 

Dinoseb 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MCPA 

mg/kg 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

MCPP 

mgfcg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Pentachlorophenol 

mgfcg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Pickxam 

mgtog 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Sum of Chlorinated 
Herbicides 

mgfcg 

0.05 

0.032 

0.038 

0.03 

0.036 

0.046 

0.072 

0.093 

0.048 

0.052 

0.079 














1 'Methyfnaphthaiene 

mg/kg 

0.028 

ND 

0.036 

0.030 

ND 

0.027 

ND 

ND 

ND 

0.019 

0.025 

2'Methylnaphthatene 

mg/kg 

0.033 

0.042 

0.044 

0.025 

ND 

ND 

ND 

ND 

0.041 

0.021 

0.027 

Acenaphthene 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Acenaphthylene 


0.0058 

0.0076 

ND 

ND 

ND 

ND 

ND 

ND 

0.0072 

ND 

ND 

Anthracene 

mg/kg 

0.027 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.028 

ND 

ND 

Benzo(a)anthracene 

mg/kg 

0.0049 

0.002 

ND 

0.0034 

0.0042 

0.0038 

ND 

ND 

0.0039 

0.0022 

0.019 

Benzo(a)pyrene 

mg/kg 

0.0067 

0.0028 

0.0036 

ND 

ND 

0.0036 

0.0084 

ND 

0.0049 

0.0029 

0.033 

Benzo(b) fluoranthene 

mg/kg 

0.0076 

0.0037 

ND 

ND 

ND 

0.0061 

ND 

ND 

0.0059 

0.004 

0.028 

Benzofg.h.ijperyiene 

mg/kg 

0.0096 

ND 

ND 

ND 

ND 

0.0096 

ND 

ND 

0.0069 

0.0061 

0.038 

Benzo(k)fluoranthene 

mg/kg 

0.0058 

0.0027 

ND 

ND 

ND 

0.0055 

ND 

ND 

0.0056 

0.0022 

0.024 

Chrysene 

mg/kg 

0.0062 

0.0022 

0.0038 

0.0028 

0.0045 

0.0038 

ND 

ND 

0.0057 

0.0021 

0.030 




































































































































































































































































Table A-1 (cont.). KSC Background screening tables for soils. Only metals values can be used as a screening tool. Organic values may not be 
used as a screening tool. Organics should be discussed in the uncertainty section of reports. * Combined mean for these pesticides can only be 
used for the following classes: saltwater wetland, citrus hammock, citrus scrub, and disturbed. All other classes are non detect for these 
pesticides. * * Team consensus determined that these parameters are non-detect based on frequency of detection. ND = non-detect 



All 

Soils 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetland 

Saltwater 

Wetland 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Polyaromatic 
Hydrocarbons (8310) 
(cont.) 













Dibenzo(a,h)anthracene 

mg/kg 

0.0061 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.012 

Fluoranthene 

mg/kg 

0.014 

ND 

ND 

0.0055 

ND 

0.026 

ND j 

ND 

0.0069 

ND 

0.070 

Fluorene 

mg/kg 

0.0068 

ND 

ND 

ND 

ND 

0.022 

ND 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

mg/kg 

0.0058 

0.0022 

ND 

ND 

ND 

0.0038 

ND 

ND 

0.0042 

0.004 

0.026 

Naphthalene 

mg/kg 

0.059 

0.019 

0.03 

ND 

0.15 

0.026 

ND 

ND 

0.22 

0.037 

ND 

Phenanthrene 


0.0082 

0.0032 

0.0051 

ND 

ND 

0.011 

ND 

ND 

0.022 


0.024 

Pyrene 

mgfcg 

0.01 

ND 

ND 

0.0028 

ND 

0.043 

ND 

ND 

0.003 

ND 

0.038 

Sum of PAHs 

mg/kg 

0.24 

0.14 

0.20 

0.15 

0.34 

0.25 

0.69 

0.22 

0.40 

0.14 

0.45 

Metals 













Aluminum 

mgtog 

2889.23 

565.22 


2003.2 

329.4 

4790 

658.9 

5367.6 

2344.3 

3642 6 

4982.5 

Antimony 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Arsenic 

mg/kg 

1.51 

4.67 

1.26 

0.63 

0.61 

0.87 

1.22 

2.64 

0.72 

1.05 

1.41 

Barium 

mg/kg 

26.14 

19.94 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

26 

Beryllium 

mgfeg 

ND 

ND 

ND 

ND | 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Cadmium 

mg/kg 

HJiUH 

0.97 

ND 

ND 

ND 

ND 

ND 

ND 


ND 

ND 

Calcium 

mg/kg 

32932.47 

100087 

300.7 

44113.5 

766.2 

22556 

1532.4 

23254.3 

4201.7 

22198.3 

86107 

Chromium 

mg/kg 

9.09 


1.67 

4.51 

ND 

6.93 

2.28 

KEflH 

24.37 

23.57 

7.7 

Cobalt 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Copper 

mgfcg 

27.88 

3.69 

6.5 

ND 

5.6 

8.65 

11.3 

ND 

107.1 

108.07 

5.1 

Iron 

mg/kg 

2567 

2126.1 

480.8 

3023.6 

288.3 

3435 

576.6 

3009.5 

3004.3 

3969.6 

3566.8 

Lead 

mg/kg 

11.64 

4.31 

3.06 

8 

4.88 

12.48 

9.75 

33.2 

19.41 

11.68 

10.12 

Magnesium 

mg/kg 

1098.43 

740 

55.91 

175.23 

224.62 

1068.2 

449.2 

6581.9 

465.1 

754.8 

577.7 

Manganese 

mgfeg 

51.5 

22.7 

5.05 

108.37 

1.87 

29.5 

3.73 

20.2 

164 

117.48 

15.79 
























































































































































































































































































Table A-1 (cont.). KSC Background screening tables for soils. Only metals values can be used as a screening tool. Organic values may not be 
used as a screening tool. Organics should be discussed in the uncertainty section of reports. * Combined mean for these pesticides can only be 
used for the following classes: saltwater wetland, citrus hammock, citrus scrub, and disturbed. All other classes are non detect for these 
pesticides. * * Team consensus determined that these parameters are non-detect based on frequency of detection. NO = non-detect 




Alt 

Solis 

Coastal 

Acid 

Scrub 

Coquina 

Scrub 

Flatwoods 

Hammocks 

Freshwater 

Wetland 

Saltwater 

Wetland 

Citrus 

Scrub 

Citrus 

Hammock 

Disturbed 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Metals (cont) 













Mercury 

mg/kg 

0.31 

ND 

ND 

0.016 

0.013 

0.079 

0.026 

0.036 

0.024 

0.032 

0.022 

Nickel 

mg/kg 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Potassium 

mg/kg 

458.08 

116.78 

85.23 


114 

229.2 

228 

3261.9 

189.13 

243.39 

145.43 

Selenium 

mgftg 

2.5 

ND 

ND 

ND 

ND 

3.05 

4.9 

ND 


ND 

2.4 

Silver 

mg/kg 

2.54 

2.04 

ND 

WEm i 

ND 

ND 

ND 

ND 

ND 

ND 

2.28 

Sodium 

mgfcg 


922.6 

25.28 

348 


337 

194.8 

27542.9 

34.03 

76.5 

672.7 

Thallium 

mg/kg 

1.37 

1.53 

ND 

ND 

ND 

ND 

ND 

ND 

1.18 

1.84 

ND 

Vanadium 

mg/kg 

6.37 

4.71 

1.45 

4.43 

1.57 

10.31 

3.14 

14.7 

4.04 

8.91 

6.87 

Zinc 


30.28 

13.2 

10.47 

9.99 

15.4 

25.53 

30.8 

15.5 

98.45 

58.4 

23.58 



































































































Table A-2. KSC Background screening tables for groundwater. Groundwater has been divided based on F.A.C. groundwater classifications Class 
G-ll (total dissolved solids <10,000) and Class G-lll (total dissolved solids >10,000). ND = non-detect 



Class G-ll 
N = 41 

Class G-lll 
N = 16 

Parameter 

Units 

Mean X 2 

Mean X 2 

Organochlorlne pesticides (8081) 




4,4' -DDD 

mmm 

ND 

ND 

4,4* -DDE 

mmm 

ND 

ND 

4,4’ -DDT 

m 

ND 

ND 

Aldrin 

MK&9H 

ND 

ND 

Alpha - BHC | 

>H 

ND 

ND 

Beta - BHC 

wmm 

ND 

ND 

Chlordane (alpha) 

mmm 

ND 

ND 

Chlordane (gamma) 

mmm 

ND 

ND 

Chlordane (total) 

mmm 

ND 

ND 

Delta -BHC 

MM 

ND 

ND 

Dieldrin 


ND 

ND 

Endosulfan 1 

— 

ND 

ND 

EndosuHan II (beta) 

m 

ND 

ND 

Endosulfan Sulfate 


ND 

ND j 

Endrin 

wmm 

ND 

ND 

Endrin Aldehyde 

mmm 

! ND 

ND 

Endrin Ketone 

wmm 

ND 

ND 

Gamma - BHC (Lindane) 

KM 

ND 

ND 

Heptachlor 

■99 

ND 

ND 

Heptachlor Epoxide (a) 

mmm 

ND 

ND 

Heptachlor Epoxide (b) 

mmm 

ND 

ND 

Isodrin 

mmm 

ND 

! ND 

Methoxychlor 

mmm 

ND 

ND 

Mirex 

mmm 

ND 

ND 

Toxaphene 

mmm 

ND 

ND 



























































































Table A-2 (cont.). KSC Background screening tables for groundwater. Groundwater has been divided based on F.A.C. groundwater 
classifications Class G-ll (total dissolved solids <10.000) and Class G-lll (total dissolved solids >10,000). ND = non-detect 




Class G-ll 

Class G-lll 



N = 41 

N = 16 

Parameter 

Units 

Mean X 2 

Mean X 2 

Aroclors (8082) 




PCB - 1016/1242 


ND 

ND 

PCB -1221 

■-H 

ND 

ND 

PCB -1232 

■H 

ND 

ND 

PCB -1248 

wmm 

ND 

ND 

PCB -1254 

— 

ND 

ND 

PCB -1260 

■9 

ND 

ND 

Chlorinated Herbicides (8151) 




2-(2,4,5 - Trichlorophenoxy) propionic acid 
(2,4,5- TP) Silvex 

pg/L 

ND 

ND 

2,4,5-Triclorophenoxy acetic acid (2,4,5-T) 

m 

ND 

ND 

2,4 - Dichlorophenoxy acetic acid (2,4 - D) 

wmm 

ND 

ND 

3,5-DCBA 


ND 

ND 

4-(2, 4 Dichlorophenoxy) butyric acid (2,4-DB) 

pg/L 

ND 

ND 

4 - Nitrophenol 

wmm 

ND 

ND 

Acifluorfen 

— 

ND 

ND 

Bentazon 

wmm 

ND 

ND 

Chloramben 

wmm 

ND 

ND 

Dacthal 

wmm 

ND 

ND 

Dalapon 

wmm 

ND 

ND 

Dicambia 

wmm 

ND 

ND 

Dichlorprop [2-(2,4-Dichlorophenoxy) proponic 
acid] 

pg/L 

ND 

ND 

Dinoseb 

wmm 

ND 

ND 

MCPA 

■RH 

ND 

ND 

MCPP 

wmm 

ND 

ND 


















































































Table A-2 (cont.). KSC Background screening tables for groundwater. Groundwater has been divided based on F.A.C. groundwater 
classifications Class G-ll (total dissolved solids <10,000) and Class G-lll (total dissolved solids >10,000). ND = non-detect 




Class G-ll 

Class G-lll 



N = 41 

N = 16 

Parameter 

Units 

Mean X 2 

Mean X 2 

Chlorinated Herbicides (8151) (cont.) 




Pentachlorophenol 

mmm 

ND 

ND 

Picloram 

mmm 

ND 

ND 

Polyaromatics Hydrocarbons (8310) 




1 - Methylnapthalene 

mmm 

ND 

ND 

2 - Methylnapthalene 

mmm 

ND 

ND 

Acenaphthene 

m 

ND 

ND 

Acenapththylene 

mmm 

ND 

ND 

Anthracene 

■H 

ND 

ND 

Benzo(a)anthracene 

mmm 

0.07 

0.07 

Benzo(a)pyrene 

mmm 

0.06 

0.05 

Benzo(b)fluoranthene 

H9 

0.11 

ND 

Benzo(g,h,i)perylene 

mmm 

ND 

ND 

Benzo(k)fluoranthene 

mmm 

0.05 

0.06 

Chrysene 

mmm 

0.06 

0.07 

Dibenz(a,h)anthracene 

mmm 

ND 

ND 

Fluoranthene 

mmm 

0.13 

ND 

Fluorene 

mmm 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

mmm 

0.05 

0.06 

Napthalene 

mmm 

ND 

ND 

Phenanthrene 

mmm 

ND 

ND 

Pyrene 

mmm 

ND 

ND 

Metals 




Aluminum 


370 

210 

Antimony 

mmm 

10 

10 

Arsenic (as carcinogen) 

mmm 

30 

20 

Barium 


ND 

160 
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Table A-2 (cent.). KSC Background screening tables for groundwater. Groundwater has been divided based on F.A.C. groundwater 
classifications Class G-ll (total dissolved solids <10,000) and Class G-lll (total dissolved solids >10,000). ND = non-detect 




Class G-ll 

Class G-lll 



N = 41 

N = 16 

Parameter 

Units 

Mean X 2 

Mean X 2 

Metals (cont.) 




Beryllium 

kb 

1 

ND 

Cadmium 

■H 

2 

ND 

Calcium 

HR*!B 

337530 

862500 

Chromium 

— 

10 

ND 

Chloride 

kb 

1822240 

27712500 

Cobalt 

— 

ND 

ND 

Copper 

wmm 

60 

60 

Iron 

w 

1680 

4000 

Lead 

wmm 

7 

9 

Magnesium 

mmm 

95290 

1946250 

Manganese 

wmm 

90 

260 

Mercury 

mmm 

ND 

ND 

Nickel 

■PF53B 

12 

ND 

Potassium 

KB 

24930 

571750 

Selenium 

KB 

11.6 

20 

Silver 

KB 

ND 

10 

Sodium 

KB 

1017890 

16412500 

Thallium 

KB 

2 

ND 

Vanadium 

KB 

10 

ND 

Zinc 

KB 

110 

ND 
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Table A-3. KSC Background Screening Tables for surface water. Certain values have combined means based on the frequency of detection 
which was <20*. <10**, or <4*** hits. ND = non-detect. 



Combined Water 

Banana 

Creek 

Banana 

River 

Ditc 

hes 

Indian 

River 

Lagoon 

Mosquito 

Lagoon 

Salinity 
0-5 ppt 

Salinity 
>6 ppt 

Salinity 
0-5 PPt 

Salinity 

£ 5 PPt 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Organochlorine Pesticides (8081) 










4,4'-DDD 

wsm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4,4'-DDE 

rra 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4,4-DDT 

m 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Sum 4,4'-DDD + 4,4 , -DDE + 4,4 -DDT 

W!FM 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Aldrin 

WMM 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Alpha - BHC 

mm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Beta - BHC 

WM S 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chlordane (alpha) 

wmm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chlordane (gamma) 

// g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chlordane (total) 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Delta - BHC 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dieldrin * * * 1 

//g/L 

ND 

0.074 

ND 

ND 

ND 

0.068 

0.154 

ND 

Endosulfan 1 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Endosulfan II (beta) 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Endosulfan Sulfate 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Endrin 

//g/L 

ND 

ND 

ND 

ND 

ND 

i ND 

ND 

ND 

Endrin Aldehyde 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Endrin Ketone 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Gamma -BHC (Lindane) 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Heptachlor 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (a) 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (b) 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Isodrin 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Methoxychlor 

//g/L 

ND 

ND 

ND 

ND 

ND 

| ND 

ND 

ND 

Mirex 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
































































































































































































































Table A-3 (cont.). KSC Background Screening Tables for surface water. Certain values have combined means based on the frequency of 
detection which was <20*. <10**, or <4*** hits. ND = non-detect. 



Combined Water 

Banana 

Creek 

Banana 

River 

Ditches 

Indian 

River 

Lagoon 

Mosquito 

Lagoon 

Salinity 
0*5 ppt 

Salinity 

>6 ppt 

Salinity 
0-5 ppt 

Salinity 

>6 ppt 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Organochlorlne Pesticides (8081) 
(cont.) 










Toxaphene 

// g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Aroclors (8082) 

« 









PCB - 1016/1242 

warn 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1221 

■sa 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1232 

ca 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1248 

ca 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1254 

ca 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCB - 1260 

EFJ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chlorinated Herbicides (8151) 










Silvex (2,4,5 - TP) (2-(2,4,5 - 
Trichlorophenoxy)) propionic acid 

/j g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2,4,5 - T (2,4,5 - Triclorophenoxy acetic 
acid) 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2,4 - D (2,4 - Dichlorophenoxy acetic 
acid) 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3,5 • DCBA 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4 - Nitrophenol 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Acifluorfen 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Bentazon 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Chloramben 

■3S 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dacthal 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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Table A-3 (cont.). KSC Background Screening Tables for surface water. Certain values have combined means based on the frequency of 
detection which was <20*. <10**, or <4*** hits. ND = non-detect. 



Combined Water 

Banana 

Creek 

Banana 

River 

Ditc 

hes 

Indian 

River 

Lagoon 

Mosquito 

Lagoon 

Salinity 
0-5 ppt 

Salinity 
>6 ppt 

Salinity 
0-5 ppt 

Salinity 
>6 ppt 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Chlorinated Herbicides (8151) (cont.) 










Dalapon 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dicambia 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dichloroprop (2-(2,4-Dichlorophenoxy) 
proponic acidj 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Dinoseb 

wffiM 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MCPA 

mm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

MCPP 

WEM 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Pentachlorophenol 

mm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Picloram 

mm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Sum of Chlorinated Herbicides 

worn 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Poiyaromatic Hydrocarbons (8310) 










1 -Methylnaphthalene 

// g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2-Methytnaphthalene 

// g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Acenaphthylene 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Anthracene 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Benzo(a)anthracene * * * 

//g/L 

ND 

0.101 

ND 

ND 

ND 

ND 

ND 

0.14 

Benzo(a)pyrene * * * 

//g/L 

ND 

0.115 

ND 

0.132 

ND 

ND 

ND 

0.174 

Benzo(b)fluoranthene 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Benzo(g,h,i)perylene 

//g/L 

ND 

j ND 

ND 

ND 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene* * * 

//g/L 

ND 

0.108 

ND 

0.14 

ND 

ND 

ND 

0.126 

Chrysene * * * 

//g/L 

ND 

0.104 

ND 

ND 

ND 

ND 

ND 

0.16 

Dibenzo(a,h)anthracene 

//g/L 

ND 

ND 

! ND 

ND 

ND 

ND 

ND 

ND 

Fluoranthene 

■Z39 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Fluorene 

1 //g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


















































































































































































































Table A*3 (cont.). KSC Background Screening Tables for surface water. Certain values have combined means based on the frequency of 
detection which was <20*. <10**, or <4*** hits. ND = non-detect. 



Combined Water 

Banana 

Creek 

Banana 

River 

Ditc 

hes 

Indian 

River 

Lagoon 

Mosquito 

Lagoon 

Salinity 
0-5 ppt 

Salinity 
>6 ppt 

Salinity 
0-5 PPt 

Salinity 

>6 ppt 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Polyaromatic Hydrocarbons (8310) 
(cont.) 










lndeno(1,2,3-cd)pyrene * * * 

wmm 

ND 

0.101 

ND 

ND 

ND 

ND 

ND 

0.14 

Naphthalene 

WFM 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Phenanthrene 

RS39 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Pyrene 

WM 9 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Sum of Polyaromatic Hydrocarbons 

wmm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Metals 

Mff 









Aluminum 

// g/L 

642 

895 

2200 

642 

642 

642 

642 

642 

Antimony * 

//g/L 

15 

19 

11.3 

16 

15 

33 

24 

16 

Arsenic * * 

//g/L 

ND 

17 

16 

29 

ND 

14.8 

13 

ND 

Barium 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Beryllium * * 

//g/L 

ND 

1.3 

ND 

2.3 

ND 

ND 

ND 

ND 

Cadmium 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Calcium 

//g/L 

196760 

680484 

690000 

483060 

196760 

483060 

690000 

690000 

Chloride 

//g/L 

3054300 

24193940 

28590000 

17430760 

3054300 

17430760 

28590000 

28590000 

Chromium 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Cobalt 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Copper 

//g/L 

! ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Iron 

//g/L 

996 

520 

996 

242 

996 

996 

242 

242 

Lead* 

//g/L 

8.6 

7.7 

ND 

8.5 

8.6 

ND 

ND 

15 

Magnesium 

//g/L 

634276 

2031515 

2293600 

634276 

634276 

2293600 

2293600 

2293600 

Manganese * 

//g/L 

78 

23 

26 

ND 

ze . 

ND 

48 

ND 

Mercury 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Nickel 

//g/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Potassium 

//g/L 

65184 

622182 

527852 

527852 

65184 

527852 

528 

1046667 
































































































































































































Table A-3 (cont.). KSC Background Screening Tables for surface water. Certain values have combined means based on the frequency of 
detection which was <20*. <10**, or <4“* hits. ND = non-detect. 



Combined Water 

Banana 

Creek 

Banana 

River 

Ditc 

hes 

Indian 

River 

Lagoon 

Mosquito 

Lagoon 

Salinity 
_ 0-5 ppt 

Salinity 

>6 ppt 

Salinity 
0-5 ppt 

Salinity 
>6 ppt 

Parameter 

Units 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Mean X 2 

Metals (cont.) 










Selenium * * * 

mm 

ND 

20 

ND 

ND 

ND 

ND 

25 

ND 

Silver * * * 

K39 

ND 

2.8 

ND 

ND 

ND 

ND 

2.6 

ND 

Sodium 

mm 

1789353 

14012121 

11380000 

11380000 

1789353 

11380000 

18061540 

18061540 

Thallium * * * 

mm 

ND 

2.9 

ND 

ND 

ND 

ND 

4 

2.6 

Vanadium 

WR'JM 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Zinc 

mm 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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Table A-4. KSC Background Screening Tables for sediment. ND = non-detect. 



Combined 

Sediment 

Parameter 

Units 

Mean X 2 

Organochlorine Pesticides (8081) 



4,4'-DDD 

mg/kg 

ND 

4.4--DDE 

mg/kg 

ND 

4,4'-DDT 

mm 

ND 

Sum 4,4’-DDD + 4,4'-DDE + 4,4'-DDT 

IM81 

ND 

Aldrin 


ND 

Alpha • BHC 

EjPiZi 

ND 

Beta • BHC 


ND 


mg/kg 

ND 

r.Hiimirrrni— — 

EJ?53*I 

ND 

ni— ■— 

rasti 

ND 

Delta - BHC 

mm 

ND 

Dieidrin 

mg/kg 

ND 

Endosuifan i 

mg/kg 

ND 

lll.ll I'liMillll'ill— — 


ND 

Endosuifan Sulfate 


ND 

Endrin 


ND 

Endrin Aldehyde 


ND 

Endrin Ketone 


ND 

Gamma -BHC (Lindane) 

KuE53?l 

ND 

Heptachlor 


ND 



ND 

Heptachlor Epoxide (b) 

EPS*! 

ND 

Isodrin 

mg/kg 

ND 

Methoxychlor 


ND 

Mirex 


ND 

Toxaphene 


ND 

Aroclors (8082) 



PCB- 1016/1242 


ND 

PCB - 1221 


ND 

PCB - 1232 

mm 

ND 




















































Table A-4(cont.). KSC Background Screening Tables for sediment. ND = non-detect. 



Combined 

Sediment 

Parameter 

Units 

Mean X 2 

Aroclors (8082) (cont.) 



PCB - 1248 


ND 

PCB - 1254 


ND 

PCB - 1260 

IuMSI 

ND 

Chlorinated Herbicides (8151) 



Silvex (2,4,5 - TP) (2-(2,4,5 - 
Trichlorophenoxy)) propionic acid 

mg/kg 

ND 

2,4,5 - T (2,4,5 - Triclorophenoxy acetic 
acid) 

mg/kg 

0.017 

2,4 - D (2,4 - Dichlorophenoxy acetic 
acid) 

mg/kg 

0.017 

3,5 - DCBA 

EP531 

ND 

2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 

mg/kg 

ND 

4 - Nitrophenol 

CSP551 

ND 

Acifluorfen 

LiP53»l 

ND 

Bentazon 

nm 

ND 

Chloramben 


ND 

Dacthal 


i ND 

Dalapon 

mm 

ND 

Dicambia 


ND 

Dichlorprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 

mg/kg 

ND 

Dinoseb 

iisns3si 

ND 

MCPA 

MWM 

ND 

MCPP 

infill 

ND 

Pentachlorophenol 

icPKn 

ND 

Picloram 

EJ?531 

ND 
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Table A-4(cont.). KSC Background Screening Tables for sediment. ND = non-detect. 



Combined 

Sediment 

Parameter 

Units 

Mean X 2 

Polyaromatic Hydrocarbons (8310) 



1 -Methylnaphthalene 


ND 

2-Methylnaphthalene 

|j£^J 

ND 

Acenaphthene 


ND 

Acenaphthylene 

liii'k'i 

ND 

Anthracene 


ND 

Benzo(a)anthracene 

mm 

0.003 

i imiiii — ■ 

mn 

0.004 

Benzo(b)fluoranthene 


0.006 


liM&l 

ND 

Benzo(k)fluoranthene 


0.004 

Chrysene 


0.005 

Dibenzo(a,h)anthracene 

CF531 

ND 

Fluoranthene 

lum 

0.008 

Fluorene 

lUg^l 

ND 

lndeno( 1 ,2,3-cd)pyrene 


ND 

Naphthalene 


0.031 

Phenanthrene 


0.003 


n 

0.004 

Metals 



Aluminum 


1953.6 


mm 

ND 

Arsenic 

cggi 

1.63 

Barium 

urn 

ND 

Beryllium 


ND 

Cadmium 


ND 

Calcium 


104416 

Chloride, total 


ND 

Chromium 

|Uj4fJ 

4.95 

Cobalt 


ND 

Copper 

\mm 

6.5 













































Table A-4(cont.). KSC Background Screening Tables for sediment. ND = non-detect. 



Combined 

Sediment 

Parameter 

Units 

Mean X 2 

Metals (cont.) 



Iron 


1934 

Lead 

mJ.y.l 

4.7 

Magnesium 

EJ-531 

1949 

Manganese 

EJ?531 

22.6 

Mercury 

mg/kg 

0.02 

Nickel 

tuEidSi 

ND 

Potassium 


708 

Selenium 

BiiPlt&l 

ND 

Silver 


3.2 

Sodium 


5730 

Thallium 

ssr^ssni 

1.33 

Vanadium 

hfeltikl 

5.2 

Zinc 

irai 

14.5 
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Table B-1 . List of sample site descriptions for KSC Background Study soil sampling locations. 


Soil Class 

Class Number 

Site id 

Site Description 

Coastal 

1 

SSC001 

Coastal scrub south of Pump Station 7 (PS7) 


1 

SSC002 

Coastal scrub south of PS7 

Coastal 

1 

SSC003 

Coastal scrub north of PS7 

Coastal 

1 

SSC004 

Coastal scrub west side of Beach Road, north of LC41, Fish and Wildlife Service (FWS) 
barricade, possible fire break 

Coastal 

1 

SSC005 

Coastal scrub west side of Beach Road, helicopter pad go in to the left 

Coastal 

1 

SSC006 

Coastal strand just north of fence line on CCAFS 

Coastal 

1 

SSC007 

Coastal strand north of Center Director's Conference Room (Beach House) 

Coastal 

1 

SSC008 

Coastal strand east of LC41 

Coastal 

1 

SSC009 

Coastal strand east of helicopter pad walk into palmettos from dune 

Coastal 

1 

SSC010 

Coastal strand north of LC41 , east of Beach Road 

Coastal 

1 

wmssm 

Coastal dune just north of fence line on CCAFS 

Coastal 

1 

SSC012 

Coastal dune north of Center Director's Conference Room (Beach House) 

Coastal 

1 

SSC013 

Coastal dune east of LC41 


1 

SSC014 

Coastal dune east of helicopter pad walk in to the north 

Coastal 

1 

SSC015 

Coastal dune north of LC41 , east of Beach Road 

Coastal 

1 

SSC016 

Playalinda parking 9 

Coastal 

1 

SSC017 

Playalinda parking 10 

Coastal 

1 

SSC018 

Playalinda walk up boardwalk to sea oat zone 

Coastal 

1 

SSC019 

Playalinda walk up boardwalk to sea oat zone 

Coastal 

1 

SSC020 

Playalinda walk up boardwalk to sea oat zone 

Acid Scrub 

2 

SSC021 

North of National Park Service (NPS) pay station at Playalinda entrance 

KMFM 1 

2 

SSC022 

Shiloh 1 west of well location 

Acid Scrub 

2 

SSC023 

Shiloh 2 (south of Shiloh 1 ) firebreak 

Acid Scrub 

2 

1 

SSC024 

KARS park, Hall Road, 1st Road to south just inside gate (head toward borrow pit area), 
stay in oaks 

Acid Scrub 

2 

SSC025 

Tel-IV use trail at Apiary 6 

Acid Scrub 

2 

SSC026 

Jerome Road east, Apiary 67 

Acid Scrub 

2 

SSC027 

Schwartz Road east, fire break to north 

Acid Scrub 

2 

SSC028 

Schwartz Road east, fire break to north 

Acid Scrub 

2 

SSC029 

Schwartz Road east, fire break turns to the west, on south side 









































































































Table B-1. (cont.). 


Acid Scrub 

2 

SSC030 

Happy Creek Road east of railroad tracks burned area (higher area), south side 

Acid Scrub 

2 

SSC031 

Happy Creek Road tower road on corner stay on higher ground 

Acid Scrub 

2 

SSC032 

Happy Creek Road at Y, recently burned scrub to the west 

Acid Scrub 

2 

SSC033 

Happy Creek south of camera pad, restoration site transect 

Acid Scrub 

2 

SSC034 

Happy Creek sand road, restoration site 

Acid Scrub 

2 

SSC035 

Happy Creek sand road, north side recent burn 

Acid Scrub 

2 

SSC036 

Shiloh 1 south of sand road, east 

Acid Scrub 

2 

SSC037 

Scrubby flatwoods south of Shiloh 1 , west side SR3 FWS sign 

Acid Scrub 

2 

SSC038 

Farther in on same sand road as C37 

Acid Scrub 

2 

SSC039 

Shiloh 2, North side of sand road, recent bum 

Acid Scrub 

2 

SSC040 

Happy Creek sand road near sand pine 

Coquina 

Scrub 

3 

SSC041 

Haulover boat ramp just west of SR3 

Coquina 

Scrub 

3 

SSC042 

Haulover boat ramp just west of SR3 

Coquina 

Scrub 

3 

SSC043 

Haulover boat ramp east of SR3 

Coquina 

Scrub 

3 

SSC044 

Shiloh 4 site, xeric hammock area don't go into scrub area 

Coquina 

Scrub 

3 

SSC045 

Shiloh 4 scrub just past xeric hammock 

Coquina 

Scrub 

3 

SSC046 

Dummit Grove, south end, xeric hammock 


3 

SSC047 

South of Shiloh 1 , on west side of SR3 

Coquina 

Scrub 

3 

SSC048 

East of SR3, FWS sign and road south of C47 

Coquina 

Scrub 

3 

SSC049 

South of C47, along west side of SR3 


3 

SSC050 

North of Haulover, west side of SR3, south of C49 

■ 

3 

SSC051 

South of Haulover, west side of SR3, north of guard shack 
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Table B-1. (cont.). 


Coquina 

Scrub 

3 

SSC052 

South of Haulover, north of guard shack, road to east turn left (north) 

Coquina 

Scrub 

3 

SSC053 

Continue north of C52, road turns to east, 2nd dirt road on the south side 

Coquina 

Scrub 

3 


Continue east of C53, turn left (north) on west side 

Coquina 

Scrub 

3 

SSC055 

South of Haulover, north of guard shack, road to east turn right (south) 

Coquina 

Scrub 

3 

SSC056 

South of Haulover, directly east of guard shack, south side of road 

Coquina 

Scrub 

3 

SSC057 

South of Haulover, south of guard shack, east side SR3, east of C58 

Coquina 

Scrub 

3 

SSC058 

South of Haulover, south of guard shack, west side SR3, west of C57 

Coquina 

Scrub 

3 

jgsgjjjgjl 

South of Haulover, south of guard shack, west side SR3, south of C58 

Coquina 

Scrub 

3 

SSC060 

South of Haulover, south of guard shack, east side SR3, south of C58, west of C59 

Flatwoods 

4 

SSC061 

KARS park Hall Road - south of powerline ciearings, burned area 

Flatwoods 

4 

SSC062 

TEL-IV east of Apiary 6, (see flagging), gallberry, holly, & palmettos 

Flatwoods 

4 

SSC063 

Ransom Road, east, go in along pines and head south into small swale, go into palmettos 
from there 

Flatwoods 

4 

SSC064 

Schwartz Road East, fire break to the north off fire break to east across from C27 

Flatwoods 

4 

SSC065 

Happy Creek heading north just south of hammock 

Flatwoods 

4 

SSC066 

Apiary site 47, PAPI Lights Road, east of Apiary 47 

Flatwoods 

4 

SSC067 

Tel-IV Road, east, firebreak, south, go south east side go east to dead pine 

Flatwoods 

4 

SSC068 

Tel-I V Road, east, firebreak, south, go south west side go west 5 to 10 meters, palmetto- 
lyonia 

Flatwoods 

4 

SSC069 

Tei-IV Road, east "pavement ends" sign, south side go south, palmetto-lyonia 

Flatwoods 

4 

SSC070 

SR3 east side, north of Jerome Road new culvert, go east, palmetto-lyonia 

Flatwoods 

4 

SSC071 

SR3 east side, north of Ransom Road, go east 

Flatwoods 

4 

SSC072 

North end of SLF south side of entrance road, go south, palmetto-lyonia 

Flatwoods 

4 

SSC073 

West side of SLF, go to tower and north along SLF fence line, palmetto-lyonia 

Flatwoods 

4 

SSC074 

West side of SLF, go to tower and south along SLF fence line, palmetto-lyonia 






































































Table B-1. (cont.). 


laBBSESM 

4 

SSC075 

West side of SLF, east side of road, palmetto-lyonia 

Flatwoods 

4 

SSC076 

SR406/SR3 south along powerline, west palmetto-lyonia, recent bum 

Flatwoods 

4 

SSC077 

South of C76 west of powerline 

Flatwoods 

4 


PAPI Lights Road, NW of Apiary 47, edge cut 

Flatwoods 

4 

SSC079 

West side SR3, north of Met Dome (east side of SLF) west of powerline 

Flatwoods 

4 

SSC080 

North of 79, west of powerline 

Hammocks 

5 

SSC081 

Off of SR3 (north), this is north of SR3 & 402 intersection 

Hammocks 

5 

SSC082 

Jerome Road west, west of citrus groves (north side of road, see flagginq) 

Hammocks 

5 

SSC083 

Jerome Road west, west of C83 on south side of road 

Hammocks 

5 

SSC084 

Range Road (connects Ransom Road and Jerome Road on west), west of road into 
hammock 

Hammocks 

5 

SSC085 

Range Road, north of Ransom Road, narrow strip between road and qrove towards end 

Hammocks 

5 

SSC086 

Roberts Road on south side across from grove go in a ways from disturbed area 

Hammocks 

5 

SSC087 

Same as C86, just farther up the road 

Hammocks 

5 

SSC088 

Happy Creek Road east side of hammock 

Hammocks 

5 

SSC089 

West Jerome Road, east of weli site 

Hammocks 

5 

SSC090 

West Jerome Road, west of well site 

Hammocks 

5 

SSC091 

West Jerome north (2nd) pump station turn onto powerline 

Hammocks 

5 

SSC092 

West of C91 along powerline north side by the hog trap 

Hammocks 

5 

SSC093 

Oak hammock trail- MINWR, north of railroad tracks, Oak-Cabbaqe palm 

Hammocks 

5 

SSC094 

West along railroad north of 402 south side, go past wetter area- Live Oak 

Hammocks 

5 

SSC095 

East along railroad north of 402 south side near turn to the south, cabbage palm 

Hammocks 

5 


East along railroad north of 402 north side Oak-Cabbage Palm, east of “8E” sign 

Hammocks 

5 

SSC097 

East along railroad north of 402 south side Cabbage Palm, west of "8E" siqn 

Hammocks 

5 

SSC098 

West of SR3, north of Shiloh 1 restoration site, west through old grove, 1st turn to left go 
straight at fork 

Hammocks 

5 

SSC099 

West of SR3, north of Shiloh 1 restoration site, to west through old grove, 1st turn to left go 
right at fork, west of hardwood swamp 

Hammocks 

5 

SSC100 

West of SR3 Turnbull drainage 

Freshwater 

Wetlands 

6 

SSC101 

Tel-IV, east of Apiary 6, see also C62 

Freshwater 

Wetlands 

6 

SSC102 

Tel-IV, east of Apiary 6 
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Table B-1. (cont.). 


Freshwater 

Wetlands 

6 

SSC103 

Happy Creek Road, hammock on west side walk in to the south, mucky bog area 

Freshwater 

Wetlands 

6 

SSC104 



Happy Creek sand road, marsh at turn 

Freshwater 

Wetlands 

6 

| 

Happy Creek north of camera pad ignition strip swale 

Freshwater 

Wetlands 

6 

SSC106 

Tel-IV Road. east, firebreaks south, southwest side W Calamovilfa swale C68 

Freshwater 

Wetlands 

6 

| 

Tel-IV Road. east, “pavement ends sian”. ao south past C69 Calamovilfa swale 

Freshwater 

Wetlands 

6 

SSC108 

Happy Creek sand road, hardwood swamp to southwest 

Freshwater 

Wetlands 

6 

SSC109 

North end of SLF entrance road, north side swale ao north SDartina bakeri 

Freshwater 

Wetlands 

6 

| 

North end of SLF entrance road north side swale Calamovilfa 

Freshwater 

Wetlands 

6 

SSC111 

PAPI Liahts Road northwest Apiarv 47. Calamovilfa swale 

Freshwater 

Wetlands 

6 

SSC112 

CNS entrance, KSC gate along railroad tracks, go west along powerline 

Freshwater 

Wetlands 

6 

SSC113 

MINWR, Oak Hammock Trail boardwalk 

Freshwater 

Wetlands 

6 

SSC114 

West along railroad tracks north of 402 south side, Cabbage palm 

Freshwater 

Wetlands 

6 


Firebreak north of NASA Causeway, Willow swamp 

Freshwater 

Wetlands 

6 

SSC116 

Firebreak north of NASA Causeway, west of Willow swamp (Cl 1 5), Spartina 

Freshwater 

Wetlands 

6 

| 

West of SR3, north of Shiloh 1 restoration, 1st turn to the left (west) turn right, barricade, 
either side of road 

Freshwater 

Wetlands 

6 

SSC118 

West SR3 Turnbull drainage west end, south side 

Freshwater 

Wetlands 

6 

Jgggjgj 

West SR3 Turnbull drainaae Spartina marsh, near well site 

































































170 


Table B-1. (cont.). 


Freshwater 

Wetlands 

6 

SSC120 

Road south of Turnbull drainage to the east, east of tower into south 

Saltwater 

Wetlands 

7 

SSC121 

Plavalinda. Distichlis. southern camera Dad. walk out Dast bum 

Saltwater 

Wetlands 

7 

SSC122 

Plavalinda. Distichlis. northern camera Dad. walk into from circle 

wSEBm 

7 

SSC123 

Playalinda, north of beach access Road along dike Road 

Saltwater 

Wetlands 

7 

SSC124 

Black Point Drive, entrance Juncus marsh on left 

Saltwater 

Wetlands 

7 

SSC125 

Black Point Drive, stop 1 . Juncus marsh 

Saltwater 

Wetlands 

7 

SSC126 

Black Point Drive, oast Cl 25. Distichlis marsh 

mmSSM 

7 

SSC127 

Black Point Drive. stoD 2. Distichlis marsh 

Saltwater 

Wetlands 

7 

SSC128 

Black Point Drive, stop 3, mixed marsh 

Saltwater 

Wetlands 

7 

SSC129 

T-10K beyond parking mixed marsh with mangroves 

Saltwater 

Wetlands 

7 

SSC130 

T-10K mixed marsh 

Saltwater 

Wetlands 

7 

SSC131 


Saltwater 

Wetlands 

7 

SSC132 

T-10K near end, mixed marsh, last impoundment on west side 

Saltwater 

Wetlands 

7 

SSC133 

Shiloh 1 imDOundment dike road near well site. SDartina altemiflora 

Saltwater 

Wetlands 

7 

SSC134 

Shiloh 1 impoundment dike road east of well site, Black Rush 

Saltwater 

Wetlands 

7 

SSC135 

Shiloh 1 imooundment dike road east of well site. Distichlis/Borrichia/Manarove 

Saltwater 

Wetlands 

7 

SSC136 

Shiloh 3, west of SR3, north of Shiloh 1 restoration area, 1st left (west) right at fork, marsh 
on left, Distichlis 






















































Table B-1. (cont.). 


Saltwater 

Wetlands 

7 

SSC137 

Dike road east of Bio-lab. SDartina bakeri on west (this is the same dike road as Cl 23. CNS 
entrance road) 

Saltwater 

Wetlands 

7 

SSC138 

Dike Road east of Bio-lab, mangrove area on east of dike road (this is the same dike road 
as Cl 23, CNS entrance road) 

Saltwater 

Wetlands 

7 

SSC139 

Dike road east of Bio-lab. Distichlis south of Cl 38. west side of dike road (this is the same 
dike road as Cl 23, CNS entrance road) 

Saltwater 

Wetlands 

7 

SSC140 

T-16 near well site 

Citrus Scrub 

8 

SSC141 

Shiloh 1 restoration, east of well site 

Citrus Scrub 

8 1 

SSC142 

North of Shiloh 1 restoration, 1st road east of SR3, pine plantation 

Citrus Scrub 

8 

SSC143 

North of Shiloh 1 restoration, west of SR3 across from Cl 42, oaks planted 

Citrus Scrub 

8 

SSC144 

West side of SR3, north of Shiloh 1 restoration 

Citrus Scrub 

8 

SSC145 

West of SR3 south of Shiloh 2 restoration 

Citrus Scrub 

8 

SSC146 

North of Cl 45, pine plantation on west, south of Shiloh 2 restoration 

Citrus Scrub 

8 

SSC147 

South end of Cl 45 grove, entrance to Shiloh 1 impoundment 

Citrus Scrub 

8 

SSC148 

Entrance to Shiloh 3 impoundment 

Citrus Scrub 

8 1 

SSC149 

Heading south towards Haulover, Road cuts off to west side parallel with SR3 

Citrus Scrub 

8 

SSC150 

Just north of Haulover on west side of SR3 

Citrus Scrub 

8 

SSC151 

South of Shiloh 4 restoration, south of Haulover, east side of SR3 

Citrus Scrub 

8 

SSC152 

Shiloh 1 restoration, east, abandoned grove, south of sand road, east of well site 

Citrus Scrub 

8 

SSC153 

Shiloh 1 restoration, northwest side of SR3 planted oaks 

Citrus Scrub 

8 

SSC154 

North of Shiloh 1 restoration, east side of SR3 old field, north of Cl 42 

Citrus Scrub 

8 


South of Shiloh 2 restoration, east SR3, fishing access road 

Citrus Scrub 

8 

SSC156 

Young grove near radar site (empty) west of SR3 

Citrus Scrub 

8 

SSC157 

South of Shiloh 4, south of Haulover west of SR3 

Citrus Scrub 

8 

SSC158 

West of SR3 Griffis Cemetery, north of Shiloh 1 restoration, oak planted in rows 

Citrus Scrub 

8 

SSC159 

1st grove heading north towards Haulover on west side of road 

Citrus Scrub 

8 

SSC160 

North of Cl 60 on east, same grove as Cl 59 

Citrus 

Hammock 

9 

SSC161 

Jerome Road west, north of road 

Citrus 

Hammock 

9 

SSC162 

Jerome Road west, south of road 
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Table B*1. (cont.). 


Citrus 

Hammock 

9 

SSC163 

Range Road, 1/2 way down on west side, south of Ransom Road 

Citrus 

Hammock 

9 

SSC164 

Ransom Road on south side of road 

Citrus 

Hammock 

9 

SSC165 

Range Road, north of Ransom Road 

Citrus 

Hammock 

9 

SSC166 

Roberts Road, north end 

Citrus 

Hammock 

9 

SSC167 

Roberts Road, grove on north side of road 

Citrus 

Hammock 

9 

SSC168 

Same as Cl 67 

Citrus 

Hammock 

9 

SSC169 

End of dirt road south of Robert's Road (1st dirt road) 

Citrus 

Hammock 

9 

SSC170 

Grove before second dirt road on Roberts Road, south side 

Citrus 

Hammock 

9 

SSC171 

Robert's Road heading north, young grove on east side of the road 

Citrus 

Hammock 

9 

SSC172 

1 st grove north of Schwartz Road, west 

Citrus 

Hammock 

9 

SSC173 

2nd grove north of Schwartz Road, west 

Citrus 

Hammock 

9 

SSC174 

3rd grove north if Schwartz Road, west, grove after security training area 

Citrus 

Hammock 

9 

SSC175 

SR3 west side at Tel-IV Road 

Citrus 

Hammock 

9 

SSC176 

Jerome Road west of hammock sites, guinea grass 

1 1 

EBE59 

9 

SSC177 

Jerome Road west, northeast weH site 

Citrus 

Hammock 

9 

SSC178 

Schwartz Road west, east of tower 

Citrus 

Hammock 

9 

SSC179 

Fire break north of the NASA Causeway 
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Table B-1. (cont.). 


Citrus 

Hammock 

9 

SSC180 

Fire break north of the NASA Causeway 

Disturbed 

10 

SSC181 

Road side, south side of road, west of Oak Hammock Trail, Gate12, 4 roads east of FWS 
service area 

Disturbed 

10 

SSC182 

PAPI Lights Road, east of Apiary 47, borrow pond edge 

Disturbed 

10 

SSC183 

Schwartz Road west, borrow pit to west of road, just south of tower 

Disturbed 

10 

SSC184 

Saturn Causeway, south side of road, just east of Vertical Assembly Building (VAB), 
vegetation begins southeast of VAB, west of Component Clean Facility (CCF) 

Disturbed 

10 

SSC185 

Saturn Causeway, south side of road, east of CCF, west of East Crawlerway Park Site 

Disturbed 

10 

SSC186 

East of Cl 86, west of boat dock, grassy area near river 

Disturbed 

10 

Earn 

Road to Pad B, north of Saturn Causeway, east side of road 

Disturbed 

10 

mm 

Road to Pad B, north of Saturn Causeway, east side of road, north of Cl 87 

Disturbed 

10 

SSC189 

Saturn Causeway heading east towards pad, past guard shack, south side of road 

Disturbed 

10 

SSC190 

Road side corner of C avenue and NASA Causeway 

Disturbed 

10 

SSC191 

Fifth street southeast, south side of road between B and C Avenue 

Disturbed 

10 

SSC192 

Comer of D Avenue and Fifth Street 

Disturbed 

10 

SSC193 

3rd Street and D Avenue southwest corner, field 

Disturbed 

10 

wmszm 

10th Street southeast on corner, near borrow pond 

Disturbed 

10 

SSC195 

North side of NASA Causeway, (Juliet parking area) 

Disturbed 

10 

SSC196 

South side of NASA Causeway, (5th pole west of CCAFS entrance gate) 

Disturbed 

10 

SSC197 

Static Test Road 

Disturbed 

10 

wmsm i 

Schwartz Road east, north side of road 

Disturbed 

10 

SSC199 

Saturn Causeway, east of VAB, west of CCF, east of Cl 84 

Disturbed 

10 

SSC200 

Grassy area behind headquarters building, clump of pines, south side of parking lot, west 
side of 3rd street entrance 









































































Table B-2. List of X and Y coordinates for soil sampling locations. Coordinates 
were collected with a Global Positioning System (GPS) in Florida Sate Plane 
NAD27. SSC = surficial soil chemistry. 


Soil ID 

X 

Y 

SSC001 

635,559.888 

1 ,540,287.250 

SSC002 

636,876.886 

1,540,496.158 

SSC003 

635,618.720 

1,542,028.469 

SSC004 

634,292.390 

1,547,413.397 

SSC005 

632,467.913 

1,550,084.533 

SSC006 

637,724.871 

1,539,773.513 

SSC007 

636,981.726 

1,542,315.272 

SSC008 

636,323.234 

1,544,442.330 

SSC009 

632,802.003 

1,550,316.155 

SSC010 

634,396.327 

1,548,079.570 

SSC011 

638,083.057 

1,539,719.494 

SSC012 

637,196.803 

1,542,455.578 

SSC013 

636,621.469 

1,544,212.823 

SSC014 

632,787.067 

1,550,456.732 

SSC015 

634,589.436 

1,548,212.906 

SSC016 

610,558.575 

1,582,221.149 

SSC017 

609,852.836 

1,583,184.654 

SSC018 

607,789.661 

1 ,586,402.850 

SSC019 

612,881.777 

1,579,165.089 

SSC020 

616,828.370 

1,572,917.021 

SSC021 

601,368.381 

1,567,387.936 

SSC022 


1,618,388.874 

SSC023 

568,479.954 

1,614,922.015 

SSC024 

604,238.632 

1,484,851.910 

SSC025 

605,699.056 

1,506,419.486 

SSC026 

606,666.112 

1,511,719.630 

SSC027 

618,193.048 

1,539,631.836 

SSC028 

617,638.209 

1,543,048.246 

SSC029 

615,283.086 

1,542,965.808 

SSC030 

603,460.023 

1,557,327.261 

SSC031 

607,915.851 

1 ,557,475.573 

SSC032 

607,553.829 

1,563,242.767 

SSC033 ] 

610,368.120 

1,559,388.205 

SSC034 

613,195.871 

1,558,821.731 

SSC035 

611,508.920 

1,560,306.478 

SSC036 

566,740.056 

1,617,585.098 

SSC037 

565,412.036 

1,616,290.888 

SSC038 

567,162.953 

1,616,347.737 
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Table B-2. (cont.). 


Soil ID 

X 

Y 

SSC039 

566,282.627 

1,615,158.454 

SSC040 

612,883.376 

1,559,086.328 

SSC041 

578,778.740 

1,599,758.815 

SSC042 

579,056.975 

1,599,406.156 

SSC043 

579,222.770 

1,599,789.408 

SSC044 

582,763.044 

1,595,339.026 

SSC045 

582,911.112 

1,595,346.487 

SSC046 

586,437.095 

1,590,474.710 

SSC047 

574,652.265 

1,604,299.356 

SSC048 

575,360.744 

1,604,152.301 

SSC049 

575,422.41 1 

1,603,457.248 

SSC050 

576,972.837 

1,602,035.648 

SSC051 

580,813.829 

1,597,173.634 

SSC052 

580,610.703 

1,598,640.819 

SSC053 

580,985.758 

1,598,537.794 

SSC054 

581,014.356 

1,597,789.456 

SSC055 

581,406.979 

1,597,061.068 

SSC056 

581,955.095 

1,596,864.730 

SSC057 

582,692.023 

1,595,145.655 

SSC058 

582,702.399 

1,594,991.333 

SSC059 

583,193.730 

1,594,316.131 

SSC060 

583,318.923 

1,594,452.114 

SSC061 

604,750.886 

1,483,915.221 

SSC062 

607,385.434 

1,506,413.834 

SSC063 

609,264.988 

1,517,079.898 

SSC064 

618,362.420 

1 ,539,643.279 

SSC065 

608,016.025 

1,560,315.807 

SSC066 

591,732.561 

1,571,679.694 

SSC067 

605,845.344 

1,499,896.502 

SSC068 

605,619.471 

1,500,788.579 

SSC069 

610,125.060 

1,501,152.663 

SSC070 

605,620.770 

1,514,549.607 

SSC071 

606,894.556 

1,519,117.401 

SSC072 

596,862.420 

1,563,078.181 

SSC073 

593,221.534 

1,562,494.984 

SSC074 

595,598.519 

1,558,966.230 

SSC075 

592,177.277 

1,564,223.758 

SSC076 

588,970.577 

1,581,130.832 

SSC077 

589,808.804 

1,579,502.607 

SSC078 

591,034.142 

1,571,750.446 

SSC079 

600,588.594 

1,560,098.305 
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Table B-2. (cont.). 
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Table B-2. (cont.). 


Soil ID 

X 

Y 

SSC121 

615,473.842 

1,573,996.947 

SSC122 

606,350.744 

1,588,066.131 

SSC123 

606,596.614 

1,571,720.061 

SSC124 

578,644.619 

1,571,949.019 


SSC125 

578,116.633 

1 ,571 ,672.979 

SSC126 

576,638.310 

1,571,612.072 

SSC127 

575,847.309 

1,571,212.803 

SSC128 

574,043.276 

1 ,571 ,466.773 

SSC129 

573,332.913 

1,579,103.081 

SSC130 

573,949.314 

1,578,180.237 

SSC131 

575,688.091 

1,578,153.860 

SSC132 

577,963.280 

1,580,516.083 

SSC133 

567,963.565 

1,609,866.779 

SSC134 

568,245.734 

1,610,263.829 

SSC135 

568,476.199 

1,610,470.354 

SSC136 

559,138.645 

1,618,610.925 

SSC137 

596,635.658 

1,581,364.153 

SSC138 

604,332.458 

1,574,680.610 

SSC139 

604,477.377 

1,573,920.625 

SSC140 

587,132.686 

1,559,638.542 

SSC141 

565,184.173 

1,618,420.660 

SSC142 

559,696.649 


SSC143 

559,381.024 

1,622,517.272 

SSC144 

564,588.777 


SSC145 

566,765.694 

1,613,843.567 

SSC146 

565,869.274 

1,615,200.591 

SSC147 

568,077.297 

1,612,188.361 

SSC148 

573,148.326 

1,606,033.114 

SSC149 

575,879.833 

1,602,809.141 

SSC150 

577,461 .560 

1,601,490.712 

SSC151 

584,713.075 

1 ,593,348.901 

SSC152 

566,258.056 


SSC153 

558,547.745 

1 ,623,263.768 

SSC154 

558,428.031 

1,623,785.919 

SSC155 


1,607,411.617 

SSC156 



SSC157 

583,696.670 


SSC158 


l 

I 

£ 

SSC159 

584,828.988 


SSC160 

IAklEMikl»l 

1,591,840.985 

SSC161 


1,511,525.195 
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Table B-2. (cont.). 


Soil ID 

X 

Y 

SSC162 

601,603.380 

1,510,858.552 

SSC163 

603,811.961 

1,514,485.058 

SSC164 

602,715.129 

1,516,998.316 

SSC165 

604,426.939 

1,518,643.132 

SSC166 

607,690.082 

1,533,694.904 

SSC167 

607,323.682 

1,529,460.857 

SSC168 

605,579.040 

1,529,466.689 

SSC169 

604,422.300 

1,527,810.271 

SSC170 

603,023.851 

1,529,254.024 

SSC171 

607,870.187 

1,534,888.055 

SSC172 

607,634.377 

1^537, 475.273 

SSC173 

606,258.752 

1,537,453.038 

SSC174 

601,022.518 

1,537,456.719 

SSC175 

602,762.057 

1,509,678.480 

SSC176 

600,270.364 

1,510,578.584 

SSC177 

598,790.596 

1,509,524.316 

SSC178 

606,199.740 

1,537,201.713 

SSC179 

616,899.285 

1,524,303.096 

SSC180 

616,977.207 

1,524,556.431 

SSC181 

588,701 .406 

1 ,566,578.973 

SSC182 

593,695.436 

1,571,302.690 

SSC183 

606,527.860 

1,534,758.207 

SSC184 

614,405.086 

1 ,546,039.397 

SSC185 

619,335.805 

1,548,233.123 

SSC186 

621,532.653 

1,548,640.011 

SSC187 

622,180.375 

1,551,858.476 

SSC188 

621,731.107 

1 ,554,776.027 

SSC189 

625,601.316 

1,551,004.880 

SSC190 

611,195.005 

1,523,787.431 

SSC191 

610,121.372 

1,520,246.468 

SSC192 

612,851.045 

1,520,360.862 

SSC193 

612,740.912 

1,521,691.770 

1 SSC194 

614,627.624 

1,517,427.239 

SSC195 

621,461.603 

1,521,772.762 

SSC196 

630,075.048 

1,515,425.024 

SSC197 

621,269.415 

1,524,456.541 

SSC198 

613,171.689 

1,537,425.035 

SSC199 

615,430.579 

1,546,485.010 

SSC200 

61 1 ,873.442 

1,522,200.218 
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Table B-3. Minimum, maximum, mean, and standard deviation for each parameter 
analyzed in all soil samples. 


Parameter 

Units 

N 

1 Minimum 

Maximum 

Mean 

Std. 

Deviation 


4,4'-DDD 

pg/kg 

220 

1.7 

96 

2.61 

6.44 

4,4'-DDE 

_ug/kg_ 

220 

1.7 

110 

4.54 

11.88 

4,4'-DDT 

IISES?! 

220 

1.7 

96 

4.06 

11.03 

Sum 4,4'-DDD + 4,4 , -DDE + 4,4 , -DDT 

pg/kg 

220 

5.1 

222 

11.20 

25.08 

Aldrin 

Mg/kg 

220 

ND 

ND 

ND 

ND 

Alpha - BHC 

pg/kg 

220 

ND 

ND 

ND 

ND 

Beta - BHC 

pg/kg 

220 

ND 

ND 

ND 

ND 

Chlordane (alpha) 

pg/kg 

220 

1.7 

41.0 

2.4 

3.2 

Chlordane (gamma) 

ISES! 

220 

1.4 

41 .0 

2.4 

3.2 

Chlordane (total) 

Ud/kg 

220 

1.7 

62 

2.41 

4.17 

Delta - BHC 

pg/kg 

220 

ND 

ND 

ND 

ND 

Dieldrin 

_psM_ 

220 

1.7 

190 

4.31 

17.41 

Endosulfan 1 

ISES! 

220 

ND 

ND 

ND 

ND 

Endosulfan II (beta) 

ISES! 

220 

ND 

ND 

ND 

ND 

Endosulfan Sulfate 

'Bl 

220 

ND 

ND 

ND 

ND 

Endrin 

pg/kg 

220 

ND 

ND 

ND 

ND 

Endrin Aldehyde 

ISES! 

220 

ND 

ND 

ND 

ND 

Endrin Ketone 

IISES?! 

220 

1.7 

10.5 

2.15 

1.07 

Gamma -BHC (Lindane) 

ISES! 

220 

1.7 

14 

2.18 

1.29 1 

Heptachlor 

pg/kg 

220 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (a) 

IISES?! 

220 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (b) 


220 

ND 

ND 

ND 

ND 

Isodrin 

ISES! 

220 

ND 

ND 

ND 

ND 

Methoxychlor 

ISES! 

220 

ND 

ND 

ND 

ND 

Mirex 

pg/kg 

220 

ND 

ND 

ND 

ND 

Toxaphene 

ua/ko 

220 

ND 

ND 

ND 

ND 


Aroclors (8082 


PCB - 1016/1 242 


PCB - 1221 


PCB - 1232 


PCB - 1248 


PCB - 1254 


PCB - 1260 


Chlorinated Herbicides (8151 


mm 

IISES! 


IISES! 


220 

ND 

ND 

ND 

ND 

220 

ND 

ND 

ND 

ND 

220 

ND 

ND 

ND 

ND 

220 

ND 

ND 

ND 

ND 

220 

ND 

ND 

ND 

ND 

220 

ND 

ND 

ND 

ND 


(2-(2,4,5 - Trichlorophenoxy)) propionic acid 
(2,4,5 - TP) (Silvex) 

pg/kg 

220 

5 

320 

9.2 

2,4,5 - Trichlorophenoxy acetic acid (2,4,5-T) 

IISES?!! 

220 

ND 

ND 

ND 

2,4 - Dichlorophenoxy acetic acid (2,4 - D) 

IISES?! 

22 0 

5 

62 

8.0 

3,5-DCBA 

IISES?! 

220 

ND 

ND 

ND 

4-(2,4 - Dichlorophenoxy)butyric acid (2,4-DB) 

IISES! 

220 

5 

60 

7.9 

4 - Nitrophenol 

IISES! 

220 

ND 

ND 

ND 

Acifluorfen 

IISES! 

220 

ND 

ND 

ND 

Bentazon 

pg/kg 

220 

ND 

ND 

ND 

Chloramben 

IISES! 

220 

ND 

ND 

ND 

Dacthal 

. pg/kg 

220 

ND 

ND 

ND 
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Table B-3. (cont.). 


Parameter 


Chlorinated Herbicides (8151) (cont 


Dalapon 


Dicambia 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


PAHs (8310 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anth racene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysen© 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 



Std. 

Deviation 


Metals 


Aluminum 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Iron 


Lead 


Magnesium 


Manganese 


Mercu 


Nickel 


ihski 


mm\ 

in 

ji^ii 

mm 

am 

IHH 

I BEfiSSI I 

IIM51I 


220 

ND 

220 

ND 

220 


220 

ND 

220 

ND 

220 

ND 

220 

ND 

220 

ND 

220 

15 


I KB551 I 

mm i 

\mm 

HBE551I 



220 


220 


219 


220 


ma/ka I 220 


220 


irasjl 
sm 

mmm 

mm 

itzm 

S KEKEl l 

mm 



115 


290 


ND 


49 
































ND 

ND 

ND 

ND 

ND 

ND 



14.08 


16.36 


ND 


2.91 


15.22 


27.86 


ND 


4.29 


13.43 


9.04 


17.2 



4.55 


ND 


13.94 


1283.5 


5.82 


549.22 


25.75 


0.1570 


ND 


0.2620 


ND 
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Table B-3. (cont.). 


Parameter 

Units 






Metals (cont.) 







Potassium 


IEEB1 

12.5 

6200 



Selenium 

mg/kg 


0.02 

6 

1.248 

0.774 

Silver 

mg/kg 

220 

0.95 

6 

1.270 

0.658 

Sodium 

mg/kg 

220 

3.3 

67000 



Thallium 

mg/kg 

220 

0.5 

3.6 

0.69 


Vanadium 

mg/kg 

220 

0.5 

28 

3.19 

4.45 

Zinc 

mg/kg 

220 

1.2 

140 

15.14 

21.28 

Other Parameters 







Bulk density 

B*532£fl! 

B0 

0.2 

1.4 

0.96 

0.27 

Cation exchange capacity (as Na) 

meg/ 

lOOg 

202 

0.5 

85.0 

14.0 

14.2 

Hydrogen ion 


nn 

1.58E-08 

2.51 189E-04 

7.29E-06 

2.22E-05 

Percent solids 

% 


16 

100 

85.5 

17.6 

Resistivity 

ohm-cm 

EEO 

26 

3100000 

614762.4 

792326.6 

Texture (No. 4) 

% 

ESI 

73.9 

100 

99.61 

1.98 

Texture (no. 10) 

% 

EE3 

68.3 

100 


4.40 

Texture (No. 40) 

% 


36.4 

99.7 

85.73 

15.09 

Texture (no. 60) 

■Em 


7.4 

98.5 

71.17 

24.86 

Texture (No. 100) 

% 


0.9 

80.2 

35.83 

20.20 

Texture (No. 200) 

% 

ra 

0 

77 

8.0 

9.8 
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Table B-4. Minimum, maximum, mean, and standard deviation for each parameter 
analyzed in coastal soils. 


Parameter 


Organochlorine Pesticides (8081 


4,4'-DDD 


4,4‘-DDE 


4,4’-DDT 


Sum 4,4‘-DDD + 4,4'-DDE + 4'4-DDT 


Aldrin 


Alpha ■ BHC 


Beta • BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta) 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma-BHC (Lindane) 


Heptachlor 


Heptachlor Epoxide (a) 


Heptachlor Epoxide (b) 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Arociors (8082 


Units I N I Minimum 


Maximum 


Mean 


Std. 

Deviation 


\mmm\ 


iiUjElj 

HSBBjl Eli 

mm mi 

i mn m 

I BMI BII 

■ISSSI Eill 

mmmi 

HSH Bii 

mm mi 

mmmi 

I IM Ell 

mmmi 

mmmi 

I IM51 EEM 

I KEigjl EH 

i iroi Bii 

\wmmi 

I BESSI EII 

IliPIBH 


PCB- 1016/1242 

■3?S31I£1 

ND 

ND 

ND 

ND 

PCB - 1221 

■35E5IEI 

ND 

ND 

ND 

ND 

PCB -1232 


ND 

ND 

ND 

ND 

PCB - 1248 


ND 

ND 

ND 

ND 

PCB -1254 

IlgESIEEIi 

ND" 

ND 

ND 

ND 

PCB -1260 

II555IE1I 

ND 

ND 

ND 

ND 


2-(2,4,5 - Trichlorophenoxy) propionic acid 
(2,4,5 - TP) (Silvex) 


2,4,5-Trichlorophenoxy acetic acid (2,4,5-T) 


2,4 - Dichlorophenoxy acetic acid (2,4 - D) 


3,5 - DCBA 


4-(2,4-Dichlorophenoxy)butyric acid (2,4-DB) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


MQ/kg 


IM5IEI 

\ wm m 

\ w$m m 

1 IB* 53 ?I ESH 

Hgjfr&l ESlI 

lg!W EI 

II5?53?IE1I 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5 

19 

5.8 

2.9 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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Table B-4. (cont.). 


Parameter 


Units N Minimum 


Maximum 



Std. 

Deviation 


Dacthal 

IIRIEEI 

ND 

ND 

ND 

ND 

Dalapon 

IIRIBI 

ND 

ND 

ND 

ND 

Dicambia 

'wamm 

ND 

ND 

ND 

ND 

Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acidj 

pg/kg 23 

ND 

ND 

ND 

ND 

Dinoseb 

R’SS'IEEI 

ND 

ND 

ND 

ND 

MCPA 

■R1EEI 

ND 

ND 

ND 

ND 

MCPP 

IKI1SI 

ND 

ND 

ND 

ND 

Pentachlorophenol 

msam 

ND 

ND 

ND 

ND 

Picloram 

■RIE1 

ND 

ND 

ND 

ND 

Sum Chlorinated Herbicides 

nmm 

15 

29 

16.1 



PAHs (8310 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 


Metals 


Aluminum 


En 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Iron 


Lead 


Magnesium 


Manoanese 


I RI bdl 

1 IRI E1I 

mmm\ 

I IW Ell 

I IRI E3I 

wm m 

mmm 

i imi m 

I IW B1I 

I IM51 E]| 

I ffRI Ell 

I llSI Ell 

I MRI E 1 I 

I TO51 EDN 

I lgl EJl 

\ mm rn 

I — ■! 

I IM B1I 

i cri eii 

i iM Bii 

I IM B1I 

raggiEii 

Bi Bii 

[ EMSI Eli 

i pU Bii 

i igi Bii 

mm m\ 

nil 

I IM Bli 

IITOS1E1I 



ND 

ND 

290 

21.00 

ND 

ND 

49 

3.81 

ND 

ND 

3.2 

1.02 

3 

1.4 

7 

1.87 

ND 

ND 

6 

1.4 

3.1 

1.11 

ND 

ND 

ND 

ND 

ND 

ND 

5.4 

1.12 

20 

9.26 

16 

1.58 

ND 

ND 

347.8 

69.04 


120 


ND 


0.2 


1.8 


ND 


0.1 


17000 


1.2 


ND 


1400 


ND 


6. 


13.5 


ND 


0.5 


92000 


282.6 


ND 


2.33 


9.97 


ND 


0.48 


50043.5 


2.11 


ND 


1.84 



ND 


58.64 


ND 


9.85 


ND 


0.48 


1.24 


ND 


1.1 


0.54 


ND 


ND 


ND 


0.94 


2.42 


3.14 


ND 


62.22 


262.7 


ND 


1.28 


1.94 


ND 


0.08 


18496.9 


0.57 


ND 


1.01 


209.6 


0.90 


131.6 
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Table B-4 (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 

Metals (cont) 







Mercury 


ED 

ND 

ND 

ND 

ND 

Nickel 


ei 

ND 

ND 

ND 

ND 

Potassium 


m 

12.5 

200 

58.39 

r 37.77 

Selenium 

1M 

R1 

ND 

ND 

ND 

ND 

Silver 

BMIB 

rei 

0.95 

1.5 

1.020 


Sodium 

ESI 

El 

180 

920 

461.3 

169.3 

Thallium 

mg/kg 

23 

0.5 

3.6 

0.77 

0.75 

Vanadium 

E3»539 

El 

1.4 

3.2 

2.36 

0.46 

Zinc 

EMI 

El 

1.2 

19 

6.6 

5.1 

Other Parameters 


Bi 





Bulk density 

■Sfl 

El 

0.9 

1.4 

1.19 


Cation exchange capacity 

El 


1 

6.0 

2.5 


Hydrogen ion 


El 

3.981 07E-09 

1.99526E-08 



Percent solids 

% 

El 

75 

99 

96.3 



ohm-cm 

El 

13000 

2000000 

586260.9 

660162.2 

Texture (No. 4) 

% 

El 

99 

100 

99.9 

0.2 

Texture (no. 10) 

% 

El 

97.9 

100 

tmum 

0.44 

Texture (No. 40) 

% 

El 

50 

97.9 

78.15 

12.97 


% 

El 

7.4 

70.4 

31.49 

16.50 

Texture (No. 100) 

% 

El 

0.9 

28.4 

6.44 

6.25 

Texture (No. 200) 

% 

Ell 

0 

4 

0.6 | 0.8 
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Table B-5. Minimum, maximum, mean, and standard deviation for each parameter 
analyzed in acid scrub soils. 
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Table B-5. (cont.). 


Parameter 


Chlorinated Herbicides (8151) (cont. 


Units N ! Minimum 


Maximum 



Std. 

Deviation 


Dicambia 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 


MCPP 


Pentachiorophenol 


Picloram 


Sum Chlorinated Herbicides 


PAHs (8310 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


Indenofl ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 


Metals 


Aluminum 


Antimon 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Iron 


Lead 


Magnesium 


Manganese 


Mercu 


Nickel 


ng/kg 22 


\mmm 



mmm 

mmmi 

I M&I EII 

mmm i 
mm m 

j jj5B5jj Eg 

mm m\ 

I KEB 5 j| E 3 l 

I jgSBjM Ei 

mmm\ 

I IS?B5?1 E3I 

i irai ^i 

IIMSlfcd! 


I tejEtoi EI 

l IuT'^l b^ 

wsjmmi 

m-uu m 

\ mm m\ 

USGm mi 

mm m\ 

mmm\ 

mmm\ 

mmm 



50.5 

! 343.3 | 

97.89 1 

1 89.50 



306.8 


ND 


1.76 


ND 


ND 


ND 


135.1 


1.19 


ND 


2. 


421.5 


0.83 


18.79 


1.83 


ND 


ND 
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Table B-5. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 

Metals (cont.) 







Potassium 


is 

12.5 

90 

42.61 

33.06 

Selenium 

LlMuS'l 

m 

ND 

ND 

ND 

ND 

Silver 

I3J*!2n 

VP\ 

ND 

ND 

ND 

ND 

Sodium 

ratm 

PI 

3.3 

22 

12.64 

5.05 

Thallium 

EW1 

m 

ND 

ND 

ND 

ND 

Vanadium 


m 

0.5 

2 

0.72 

0.47 

Zinc 

mg/kg 

E3 

2.5 

16 

5.24 

3.77 

Other Parameters 







Bulk density 

g/cm 3 

22 

0.7 

1.2 

0.99 

0.14 

Cation Exchange Capacity 

meq/ 

lOOg 

22 

0.5 

6 

2.93 

1.60 

Hydrogen ion 


m 

1.58489E-07 

1 -99526E-05 

6.92E-06 

6.65E*06 

Percent solids 

% 


71 

100 

91.0 

10.6 

Resistivity 

ohm- 

cm 

15 

45000 

2400000 

1 681466.7 

806087.6 

Texture (No. 4) 

% 

S 

99.9 

100 

99.99 

6.04 

Texture (No. 10) 

% 

PI 

99.2 

100 

99.80 

0.20 

Texture (No. 40) 

% 


72.9 

99.4 

96.20 

5.69 

Texture (No. 60) 

% 

SI 

17.3 

98.5 

84.9 

20.39 

Texture (No. 100) 

% 

SI 

4.5 

64.6 

39.12 

19.79 

Texture (No. 200) 

% 

SHH 

6.8 

2.87 

1.31 
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Table B-6. Minimum, maximum, mean, and standard deviation for each parameter 
analyzed in coquina scrub soils. 


Parameter 


Organochlorine Pesticides (8081 


4,4'-DDD 


4,4'-DDE 


4,4’-DDT 


Sum 4,4' DDD + 4,4‘ DDE + 4'4 DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


Chlordane (aloha 


Chlordane (gamma 


Chlordane (total 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma-BHC (Lindane 


Heptachlor 


Heotachlor Epoxide (a 


Heptachlor Epoxide (b 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors (8082 



Minimum 


Maximum 


mmm 

mm m 

mm m 

i m&t m 

mm m 

mm m\ 

mm m 

l l?g55»I E3l 

mm m\ 

mm m 

mu-i m 

I lggSl Egi 

mm m\ 

l Wm m\ 

I IB»5gl E3l 

mm m 

i KBSsni Eal 

mm m 

mm m 

l fM?I E3l 

mm m\ 

mm m 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


PCB- 1260 


Chlorinated Herbicides (8151 


2-(2,4,5 - Trichlorophenoxy) propionic acid 
(2,4,5 - TP) (Silvex) 


2,4,5-T richlorophenoxy acetic acid (2,4,5-T 


2,4 - Dichlorophenoxy acetic acid (2,4 - D 


3.5 DCBA 


4-(2.4-Dichlorophenoxv) butyric acid (2,4- DB 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


mmm\ 


fjg/kg 22 


mm m 

1 I!E5!EI EE11 

W&m m 

mm m 

IlSjESjlEl 

IWPj&VtzA 



PCB - 1016/1242 

IKW'lbl 

ND 

ND 

ND 

ND 

PCB - 1221 

lEM 1^1 

ND 

ND 

ND 

ND 

PCB - 1232 

\WBZmm\ 

ND 

ND 

ND 

ND 

PCB- 1248 

\mmm\ 

ND 

ND 

ND 

ND 

PCB -1254 

IRPS51EII 

ND 

ND 

ND 

ND 
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Table B-6. (cont.). 


Parameter 


Chlorinated Herbicides (8151) (cont. 


Dicambia 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum Chlorinated Herbicides 


PAHs (8310 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(q.h,i)Derylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


m 


Units I N I Minimum 


Maximum 


Std. 

Deviation 


rene 


Sum of PAHs 


Aluminum 


Antimon 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Metals 


Iron 


Lead 


Maanesium 


Manaanese 


Mercu 


Nickel 


Potassium 


51 



I CEE5I E111 

ubessi ei 

ICEEgBEEl 



mjm m 

I BuES&I EEl 

jB*53?IE3! 
i CSgSl Eil 
IBSIffliEi 



0.005 


ND 


12.5 


ND 


ND 


ND 


260000 


5 


ND 


ND 


3200 


8 


180 


150 


0.019 


ND 


200 


1001.6 

678.2 

ND 

ND 

0.31 

0.50 

ND 

ND 

ND 

ND 

ND 

ND 


22056.8 


2.26 


ND 


mn 



87.61 


54.19 


0.0080 


ND 


74.02 


1.56 


37.74 


44.2 


0.0047 


ND 
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Table B-6. (cont.). 


Parameter 

Units 



Maximum 

Mean 

Std. 

Deviation 

Metals (cont.) 







Selenium 


0 

ND 

ND 

ND 

MEEm 

Silver 

Mzmm 

E3 

1 

3.2 

1.12 

0.48 

Sodium 

wsasm 

m 

11 

1900 

174.0 

471.8 

Thallium 

■S^l 

0 

ND 

ND 

ND 

ND 

Vanadium 


0 

0.5 

4.2 

2.21 

1.04 

Zinc 

BMSH 

E3 

2.5 

12 

5.00 

3.06 

Other Parameters 







Bulk density 


0 

0.9 

1.4 

1.05 

0.16 

Cation exchange capacity 

meq/ 

100g 

22 

1 

8 

3.8 

2.3 

Hydrogen ion 


B3 


2E-05 


4.57E-06 

Percent solids 

% 


73 

99 

96.6 

5.5 

Resistivity 

ohm-cm 

KQ 

730000 

2500000 

1712941.2 

599591.2 

Texture (No. 4) 

% 


92.4 

100 

99.29 

1.94 

Texture (no. 10) 

% 

@ 

68.3 

100 

97.01 

WKMM I 

Texture (No. 40) 

% 

ESI 

36.4 

97.3 

63.01 

16.50 


% 

ESI 

28.9 

91.6 

50.90 

15.70 

Texture (No. 100) 

% 

ESI 

13.9 

49.7 

20.64 

7.52 

Texture (No. 200) 

% 

ESI 

1.3 

5.8 

3.80 

1.19 


190 













































































Table B-7. Minimum, maximum, mean, and standard deviation for each parameter 
analyzed in flatwoods soils. 


Parameter 


Organochlorine Pesticides (8081 


4,4-DDD 


4,4'-DDE 


4,4'-DDT 


Sum 4,4' DDD + 4,4' DDE + 4'4 DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


nun 


Units N 



Delta - BHC 


Dieldrin 


Endosulfan I 




Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma-BHC (Lindane 


Heptachlor 


Heptachlor Epoxide (a 


Heptachlor Epoxide (b 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors (8082 


PCB - 1016/1242 


PCB- 1221 


PCB - 1248 


PCB - 1254 


PCB -1260 


Chlorinated Herbicides (8151 


2-(2,4,5-Trichlorophenoxy propionic acid 
(2,4,5 - TP) Silvex 


2.4.5-Trichlorophenoxy acetic acid (2,4,5-T 


2.4-Dichloroohenoxy acetic acid (2,4-D 


3.5 DCBA 


4-(2.4-Dichlorophenoxy) butyric acid (2,4-DB 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 
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Table B-7. (cont.). 


Parameter 


Chlorinated Herbicides (8151) (cont. 


Dicambia 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 


MCPP 


Pentachiorophenol 


Picloram 


Sum Chlorinated Herbicides 


PAHs (8310 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


ene 


Benzo(b)fluoranthene 


Benzo(a,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


Indenod ,2.3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 


Aluminum 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Iron 


Lead 


Maanesium 


Manaanese 


Mercu 


Nickel 


Potassium 


Units N I Minimum 


Std. 

Deviation 



^g/kg 21 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


Metals 



ia.i.ra.Bnii 

I BFSM Bli 






43 


ND 


2 


ND 


ND 


ND 


53 


ND 


ND 


1 


36 


5 


12.5 


5 


0.005 


ND 


12.5 



320 


12 


270 


3 


0.017 


ND 


140 


164.7 


ND 


0.30 


ND 


ND 


ND 


383.1 


ND 


ND 


2.8 


144.1 


2.44 


112.31 


0.93 


0.0065 


ND 


57. 


84.6 


ND 


0.14 


ND 


ND 


ND 


211.3 


ND 


ND 


81.3 


2.45 


60.51 


0.80 


0.0031 


ND 


41.80 
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Table B-7. (cont.). 


Parameter 


jjj 

Minimum 

Maximum 

Mean 

Std. 

Deviation 

Metals (cont.) 

■■■Hi 






Selenium 


m 

ND 

ND 

ND 

ND 

Silver 

1 mg/kg 

21 

NO 

ND 

ND 

ND 

Sodium 


EQ 

12.5 

140 

48.69 

34.63 

Thallium 


m 

ND 

ND 

ND 

ND 

Vanadium 

EM71 

m 


2.9 

0.79 

0.60 

Zinc 

mg/kg 

m 

2.5 

28 

7.70 

5.90 

Other Parameters 







Bulk density 


m 

0.4 

1 

0.72 

0.15 

Cation exchange capacity 

meq/ 

lOOg 

21 

4 

28 

17.8 

1 7.4 

Hydrogen ion 


m 

2.51 1 89E-08 

7.94328E-05 

3.57E-05 

2.48E-05 

Percent solids 

% 

m 

59 

98 

84.4 

9.9 

Resistivity 

ohm-cm 


27000 

1500000 


368518.7 

Texture (No. 4) 

% 

m 

99.4 

100 


0.14 

Texture (no. 10) 

% 

m 

98.4 

99.9 

99.41 

0.46 

Texture (No. 40) 

% 

SI 

67.2 

98.7 

89.68 

9.42 

Texture (no. 60) 


SI 

12.2 

97.1 

73.16 

26.71 

Texture (No. 100) 

% 

SI 

3.2 

72.4 

33.74 

19.82 

Texture (No. 200) 

% 

SI 

2.4 

8.9 

5.48 

1.74 
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Table B-8. Minimum, maximum, mean, and standard deviation for each parameter 
analyzed in hammock soils. 
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Table B-8. (cont.). 
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Table B-8. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 

Metals (cont) 







Selenium 

mg/kg 

20 

1 

1 4.5 

1.53 

0.98 

Silver 

■HjSSU 

m 

ND 

ND 

ND 

ND 

Sodium 

mg/kg 

20 

15 

880 

168.5 

227.8 

Thallium 

mg/kg 

20 

ND 

ND 

ND 

ND 

Vanadium 

Bn 

Ril 

0.5 

24 

5.16 

5.49 

Zinc 

mg/kg 

20 

2.5 

110 

12.77 

23.67 

Other Parameters 







Bulk density 

m 

Bil 

0.3 

1.1 

0.74 

0.24 

Cation exchange capacity (as Na) 

meq/ 

lOOg 

20 

4 

71 

23.5 

18.6 

Hydrogen ion 


FT! 

2.51189E-08 

2.51 189E-04 

1.31 E-05 

mm^m\ 

Percent solids 

% 

E3 

, 22 

96 

75.3 

18.8 

Resistivity 

ohm-cm 

E3 

4600 

3100000 

440645.0 

866899.7 

Texture (No. 4) 

r % 

EH 

98.5 

100 

99.83 

0.40 

Texture (no. 10) 

% 

Eli 

97.7 

99.9 

99.45 

0.64 

Texture (No. 40) 

% 

E7il 

85.2 

98.8 

93.92 

4.49 

Texture (no. 60) 

% 

FI 

63.3 

95.7 

84.95 

10.36 

Texture (No. 100) 

% 

Ell 

21 

65.3 

45.79 

12.68 

Texture (No. 200) 

% 

Ell 

6.6 

28.8 

12.45 

7.07 
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Table B-9. Minimum, maximum, mean, and standard deviation for each parameter 
analyzed in freshwater wetland soils. 


Parameter 


Organochlorine Pesticides (8081 


4,4'-DDD 


4,4'-DDE 


4,4'-DDT 


Sum 4,4' DDD + 4,4' DDE + 4'4 DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 




Chlordane (qamma 


Chlordane (total 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma-BHC (Lindane 


Heptachlor 


Heptachlor Epoxide (a 


Heptachlor Epoxide (b 


Isodrin 


Methoxvchlor 


Mirex 


Toxaphene 


Aroclors (8082 


P CB- 1016/1242 


PCB-1221 


PCB - 1232 


PCB-1248 


PCB -1254 


PCB -1260 


Chlorinated Herbicides (8151 


2-(2,4,5 - Trichlorophenoxy) propionic acid 
(2,4,5 - TP) (Silvex) 


2,4,5-Trichlorophenoxy acetic acid (2,4, 5-T 


2,4 - Dichlorophenoxy acetic acid (2,4 - D 


3,5 DCBA 


4-(2,4-Dichlorophenoxy) butyric acid (2,4-DB 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Units I N I Minimum 


mmi 

mm i 

EPf i 

mm i 

wt&m i 

i mww i 

mm i 

mm i 

B l 

Wm ii 


Maximum 


Std. 

Deviation 


IVM31I 

msm 

mm i 

mmi 

mm i 

I IMEI I 

\ w!&m i 

mm i 

mm i 

mmi 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND j 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


I BlMdflB Bsbl 

mmw^> 


//g/kg 22 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


i fgggi Ei 



\wzm\ 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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Table B-9. (cont.). 


Parameter 

Units 

N 

Minimum 

| Maximum 

Mean 

Std. 

Deviation 


Chlorinated Herbicides (8151) (cont. 


Dicamba 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum Chlorinated Herbicides 


PAHs (8310 


1 -Methvlnaphthalene 


2-MethvlnaDhthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(a,h.i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a.h)anthracene 


Fluoranthene 


Fluorene 


ene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 


Metals 


Aluminum 


Antimon 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Iron 


Lead 


Magnesium 


Manganese 


Mercu 


Nickel 


Potassium 


ini 


22 


fjg/kg I 22 


I fM&l l 

iiwii 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



i bessiei i 

mm m 

i m-ssiisi 

icroi p** 

I BPEEipi 

EMie 

cm 


12000 


ND 


3 


ND 


ND 


ND 


140000 


18 


ND 






23 


2315.9 


ND 


0.55 


ND 


ND 


ND 


9609.5 


3.07 


ND 



5.06 


316.0 


9.61 


0.0375 


ND 


95.2 


3148.0 


ND 


0.62 


ND 


ND 


29489.2 


4.34 


ND 


4.84 


2361 .4 


4.91 


468.5 


20.41 


0.0471 


ND 


65.6 





































































































































































































Table B-9. (cont.). 


Parameter 


H 

Minimum 

Maximum 

Mean 


Metals (cont.) 







Selenium 


22 

1 

6 

1.7 

1.1 

Silver 


22 

ND 

ND 

ND 

ND 

Sodium 

HuF^I 

22 

21 

1400 

169.4 

311.2 

Thallium 


22 

ND 

ND 

ND 

ND 

Vanadium 



0.5 

26 

3.65 

5.64 

Zinc 


22 

3 

48 

13.6 

11.1 

Other Parameters 







Bulk density 

msm 

22 

0.2 

1.1 

0.72 

0.26 

Cation exchange capacity 


22 

0.7 

85 

28.7 

19.7 

Hydrogen ion 


22 

1.99526E-08 

6.30957E-05 

1.47E-05 


Percent solids 

% 

22 

31 

98 

69.9 

19.5 


ohm-cm 

22 

2000 

870000 

151027.3 

265840.7 

Texture (No. 4) 

% 

22 

98.7 

100 

99.86 

0.33 

Texture (no. 10) 

% 

22 

87.8 

Too 

98.43 

2.74 

Texture (No. 40) 

% 

22 

63.3 

99.1 

87.31 

11.85 


% 

22 

19.6 

97.1 

74.12 

23.72 

i Texture (No. 100) i 

% 

22 

7.2 

74 

42.91 

21.72 


% 

22 

1.2 

37.6 

11.70 

9.52 


199 

























































































Table B-10. Minimum, maximum, mean, and standard deviation for each 
parameter analyzed in saltwater wetland soils. 


Parameter 


Oraanochlorine Pesticides (8081 


4.4'-DDD 


4.4-DDE 


4,4‘-DDT 


Sum 4,4’ DDD + 4,4' DDE + 4‘4 DDT 


Aldrin 


Alpha - BHC 


Beta * BHC 


Chlordane (alpha 


Chlordane (aamma 




Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma-BHC (Lindane 


Heptachlor 


Heptachlor Epoxide (a 


Heptachlor Epoxide (b 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Arociors (8082 


PCB- 1016/1242 


PCB - 1221 


PCB - 1232 


PCB -1248 


PCB -1254 


PCB -1260 


Chlorinated Herbicides (8151 


2-(2,4,5 - Trichlorophenoxy) propionic acid 
(2,4,5 - TP) (Silvex) 


2,4,5-T richlorophenoxy acetic acid (2,4,5-T 


2,4 - Dichlorophenoxy acetic acid (2,4 - D 


3.5 DCBA 


4-(2,4-Dichlorophenoxy) butyric acid (2,4-DB 


4 - Nitrophenol 


Acifluorten 


Bentazon 


Chloramben 


Dacthal 


Units N 


mm 

IBMJ i 

F555I 

n 

mm 

mm 

I rak'B 1 

mm 

I f&WB 

usm 

i mm 

\ mm 

iKjkjttkl 

11553*1 

1 1553*1 

lm*ai*« 

H*53*l 

limil 




21 

ND 

21 

ND 

21 

ND 

21 

ND 

21 

1.9 

21 

ND 

21 

ND 

21 

ND 

21 

ND 

21 

ND 

21 

ND 

21 

1.9 

21 

ND 



\ w 3 fo 2 m 

1 1^*53*1 

ir^i 


A9/kg 


mm 

1155251 


mm 

l l!I»55*l i 

115531 

nm*i 

115551 
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Table B-10. (cont.). 


Parameter 


Chlorinated Herbicides (8151) (cont. 


Dicamba 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum Chlorinated Herbicides 


PAHs (8310 


1 -Methylnaphthalene 


2-Methvlnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(a .h, i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


Indenpn ,2,3-cd 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 


Metals 


Aluminum 


\ msm 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


IB35231 


Iron 


Lead 


Maanesium 


Manganese 


Mercu 


Nickel 


Potassium 


El 



■M1E1 

| Ej55fj l 

Hi 

mm 

mm 

IRSSSII 

mm 

Mflg 

mm t 

I lgSgl l 

iwmm 

mm 

I fMIEI l 

IRSI 


N 

Minimum 

Maximum 




21 

ND 

ND 

21 

ND 

ND 

21 

ND 

ND 

21 

ND 

ND 

21 

ND 

ND 

21 

ND 

ND 

21 

ND 

ND 

21 

18 

155 


Std. 

Deviation 


mm 

|IS?I 

n 

mm 

IEM1 

mm \ 

■iii 

\rzm 

i eessi 

iirai 

mm 

IEF331 


21 


21 


21 


21 


21 


21 


21 


21 


ma/ka 21 


ND 


ND 


380 


5 


ND 


ND 


2 


1 


490 


2 


0.005 


ND 


110 


9100 


ND 


4.1 


ND 


ND 


ND 


67000 


5 


ND 


ND 


3800 


11000 


42 


0.068 


ND 


6200 



21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND i 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 

21 

ND 

ND 

ND 

ND 



2683.8 


ND 


1.32 


ND 


D 


ND 


11627.1 


4.51 


ND 


ND 


1504.8 


16.6 


3291 .0 


10.1 


0.0179 


ND 


1631.0 


1997.6 


ND 


1.08 


ND 


ND 


ND 


18373.1 


3.28 


ND 


ND 


1091.3 


33.8 


3151.2 


10.5 


0.0162 


ND 


1620.5 
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Table B-10. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 

Metals (cont.) 







Selenium 


m 

f~ nd“ 

ND 

ND 

ND 

Silver 


m 

ND 

ND 

ND 

ND 

Sodium 


m 

1400 

67000 

13771.4 

18366.1 

Thallium 


m 

ND 

ND 

ND 

ND 

Vanadium 


m 

1.6 

28 

7.35 

6.30 

Zinc 

■2^1 

m 

3 

19 

7.7 

4.8 

Other Parameters 






■mm 

Bulk density 

wxmm 

m 

0.2 

1.3 

0.71 

0.33 

Cation exchange capacity 


21 

6 

35 

18.3 

9.0 

Hydrogen ion 


EH 

1.58489E-09 

2.51189E-06 

WS^SSM 

rasa 

Percent solids 

% 

m 

16 

86 

56.9 

20.7 

Resistivity 

ohm-cm 

m 

26 

790 

172.7 

183.6 

Texture (No. 4) 

% 

m 

93.1 

100 

no 

1.50 

Texture (no. 10) 

% 

m 

71.9 

100 

96.55 

6.25 


% 

m 

53.9 

98.7 

88.08 

11.53 


% 

HI 

50.2 

95.1 

81.22 

12.26 

Texture (No. 100) 

% 

m 

35.1 

80.2 

mm 

12.65 

Texture (No. 200) 

% 

m 

5.8 

77 

22.72 

19.16 
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Table B-1 1 . Minimum, maximum, mean, and standard deviation for each 
parameter analyzed in citrus scrub soils. 



Organochlorine Pesticides (8081 


4,4'-DDD 


4,4‘-DDE 


4,4‘-DDT 


Sum 4,4’ DDD + 4,4' DDE + 4'4 DDT 


Aldrin 


Alpha - BHC 


Beta * BHC 



EMjjajjSg 

vjjraminM 


Delta - BHC 


Dieldrin 


Endosulfan I 


Mil I !(• si 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma-BHC (Lindane 


Heptachlor 


Heotachlor Epoxide (a 


Heptachlor Epoxide (b 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors (8082 


PCB- 1016/1242 


PCB- 1221 


PCB - 1232 


PCB -1248 


PCB -1254 


PCB -1260 


Chlorinated Herbicides (8151 


2-(2,4,5 - Trichlorophenoxy) propionic acid 


Kbil&l 

IS1I 

iKga&ll 

IKMIjggi 

mm 

I KS»lg?l l 

'RTSsnii 

18*53*1 1 

l i5*!iB*B 

I BMI 

I «M1 1 

I BM! 

1M5?1 

EE51I 

W±"Li'W 

KE?53?I 

MiHtl 


mm 

II5E5I 

I jgilZgB 

I IM 

\WIL'-M'k 


A9/kg 


(2,4,5 - TP) (Silvex) 


2,4,5-Trichlorophenoxy acetic acid (2,4,5-T) 

J»SL kg_ 

2,4 - Dichlorophenoxy acetic acid (2,4 - D) 

MSI 

3,5 DC BA ! 

fRT53?l 

4-(2,4-Dichlorophenoxy) butyric acid (2,4-DB) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 

IMS*! 

Dacthal 

ymi 

Dalapon 



N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 






23 

ND 

ND 

ND 

ND 

23 

1.7 

87 

14.10 

22.86 

23 

1.7 

86 

11.96 

22.47 

23 

5.1 

174.7 

27.82 

45.08 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

1.7 

7.4 

2.0 

1.2 

23 

1.7 

5.0 

1.9 

0.7 

23 

1.7 

62 

4.37” 

12.56 

23 

ND 

ND 

ND 

ND 

23 

1.7 

160 

13.90 

36.10 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 1 

ND ; 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND i 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND ' 






23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 






23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

5 

50 

9.4 

10.9 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 
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Table B-11. (cont.). 


Parameter 


Chlorinated Herbicides (8151) (cont. 


Dicamba 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Oinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum Chlorinated Herbicides 


PAHs (8310 


1 -Methytnaphthalene 


2-MethylnaDhthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo( a)anthracene 


e 


Benzo(b)fluoranthene 


Benzo(a,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a.h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 


Metals 


Aluminum 


Antimon 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Iron 


Lead 


Maqnesium 


Manganese 


Mercu 


Nickel 


Potassium 


Units N Minimum I Maximum 




Std. 

Deviation 


IIS'EEI 

imsil 

l lli?k»b l 

mm\ 

HI 

IRPSSII 

I KPjgl l 

mm\ 

IfSiilM l 

Utoi i 

mu'i \ 

MESgl l 

i^i 

jR 553 ?lJ 

I KMl l 

I flkl l 

115533 

\msi\ 


ii 1 1 1 ; ■ 
icpmEi 

M M 

HU?kJ l 

mvnwm 

l luPklEll 

i f r 1 1 ! ■ 

iepejieii 

!E23^ 

|luI«k»I El 

mmwm 

| Li!;k;IEl l 

IEIJ5351E1 


ND 

ND 

ND 

ND 

ND 

1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



270 


2. 


68 


10 


0.005 


D 


12.5 




ND 


1 


ND 


ND 


2.2 


15000 


34 


ND 


130 


3500 


19 


760 


200 


0.046 




ND 


0.36 


ND 


ND 


2100.9 


12.18 


ND 


53.5 


1502.2 


232.6 


82.0 




ND 


36.74 


ND 


5.21 


17.05 


2.36 


2.6 


3.45 


4.65 


3.59 


3.23 


D 


4.65 


ND 


ND 


0.27 


ND 


ND 


0.41 


3060.3 


7.81 


ND 


900.4 


4.82 


189.3 


0.0120 

0.0116 

ND 

ND 

94.57 

110.71 
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Table B-11. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 

Metals (cont.) 







Selenium 

■ESB53M 

23 

ND 

ND 

ND 

ND 

Silver 


23 

ND 

ND 

ND 

ND 

Sodium 


23 

3.8 

110 

17.01 

21.62 

Thallium 


23 

0.5 

2.6 

0.59 

0.44 

Vanadium 

■FJB 

23 

0.5 

4.8 

2.02 

1.10 

Zinc 

■n 

23 

7.2 

140 

49.23 

36.29 

Other Parameters 







Bulk density 

mmSSSSMM 

23 

0.8 

1.4 

1.13 

0.15 

Cation exchange capacity 

meq/ 
... 100g 

17 

4.0 

55.0 

19.4 

17.2 

Hydrogen ion ”1 


23 

5.01 1 87E-08 

1.58489E-06 

3.42E-07 

»**! «)A 

Percent solids 

% 

" 23 

78 

99 

95.4 


Resistivity 

ohm-cm 

23 

10000 

2500000 

870130.4 

855419.3 

Texture (No. 4) 

% 

23 

99.4 

100 

99.96 

0.13 

Texture (no. 10) 

% 

23 

97.8 

100 

99.78 

0.49 

Texture (No. 40) 

% 

23 

52.8 

99.3 

83.14 

16.24 

Texture (no. 60) 

% 

23 

43.1 

97.8 

73.95 

20.44 

Texture (No. 100) 

% 

23 

14.8 

46.9 

Kin 

11.50 

Texture (No. 200) 

% 

23 

2 

8.4 

3.70 

1.60 
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Table B-12. Minimum, maximum, mean, and standard deviation for each 
parameter analyzed in citrus hammock soils. 
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TableB-12. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 


Chlorinated Herbicides (8151) (cont. 


Dicam ba 


Dichloroprop [2-(2,4*Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum Chlorinated Herbicides 


PAHs (8310 


1 -Methvlnaphthalene 


2-Methvlnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


rene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2.3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 


Metals 


Aluminum 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Iron 


Lead 


Magnesium 


Manganese 


Mercu 


Nickel 


Potassium 


23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

ND 

ND 

ND 

ND 

23 

15 

150 

26.0 

31.0 



ND 


ND 


ND 


99000 


30 


ND 


130 


9.39 

2.44 

10.35 

6.94 

ND 

ND 

ND 

ND 

ND 

ND 

1.08 

0.49 

1.4 

1.1 

2.00 

1.31 

3.05 

3.42 

1.1 

0.4 

1.06 

0.58 

ND 

ND 

ND 

ND 

ND 

ND 

2.14 

3.45 

18.61 

25.90 

ND 

ND 

ND 

ND 

68.33 

32.10 


100 

8000 

0.5 

17 

52 

1200 

2.6 

160 

0.005 

0.06 

ND 

ND 

12.5 

490 


1821.3 


ND 


0.53 


ND 


ND 


ND 


11099.1 


11.79 


ND 


54.04 


1984.8 


5.84 


377.4 


58.74 



1768.2 


ND 


0.74 


ND 


n 


9.50 


ND 


40.63 


2368.4 


3.83 


328.3 


51.13 


0.0158 


ND 


120.98 
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Table B-12. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 

Metals (cont.) 







Selenium 

■E333H 

23 

ND 

ND 

ND 

ND 

Silver 

wcrnm 

23 

ND 

ND 

ND 

ND 

Sodium 

■m 

23 

10 

330 

38.3 

67.2 

Thallium 

■SI 

23 

0.5 

3.5 

0.92 

0.96 

Vanadium 

mg/kg 

23 


19 

4.46 

5.09 

Zinc 


23 

2.5 

76 

29.20 

23.14 

Other Parameters 







Bulk density 

■SH 

23 

1 

1.3 

1.18 

0.09 

Cation exchange capacity 

meq/ 

lOOg 

23 

4 

31 

11.3 

8.1 

Hydrogen ion 


23 

1.99526E-08 

6.30957E-06 

7.83E-07 

1.77E-06 

Percent solids 

% 

23 

74 

99 

93.9 

7.1 

Resistivity 

ohm-cm 

16 

29000 

2900000 

749750.0 

910290.8 

Texture (No. 4) 

% 

23 

98.2 

100 

99.76 

0.51 

Texture (no. 10) 

% 

23 

93.8 

100 

99.41 

1.39 

Texture (No. 40) 

% 

23 

83.5 

99.7 

94.63 

5.60 

texture (no. 60) 

% 

23 

51.4 

98.1 

83.57 

14.50 

Texture (No. 100) 

% 

23 

15.3 

60.6 

44.61 

14.91 


23 

3.8 

20.7 

9.79 

4.93 
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Table B-13. Minimum, maximum, mean, and standard deviation for each 
parameter analyzed in disturbed soils. 
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Table B-13. (cont.). 


Parameter 


Chlorinated Herbicides ( 8151 ) (cont 


Dicamba 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 

MCPP ~ 


Pentachlorophenol 


Picloram 


Sum Chlorinated Herbicides 


PAHs (8310 


1 -Methylnaphthalene 


2-Methyinaohthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


rene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of PAHs 


Units I N I Minimum 


Maximum 


Std. 

Deviation 



210 









































































































































Table B- 13. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. 

Deviation 

Metals (cont.) 







Selenium 


El 

1 

3 

1.2 

0.6 

Silver 

mg/kg 

Be! 

1 

2.4 

1.14 

0.40 

Sodium 


Bel 

10 

1400 

336.3 ; 

444.0 

Thallium 


Ea 

ND 

ND 

ND 

ND 

Vanadium 


m 

0.5 

25 

3.44 

6.26 

Zinc 

mg/kg 

Ba 

2.5 

50 

11.79 

11.41 

Other Parameters 







Bulk density 

EBI 


0.6 

1.4 

1.11 

0.21 

Cation exchange capacity 

meq/ 

lOOg 

18 

1.0 

39.6 

10.6 

9.6 

Hydrogen ion 


Fa 

5.01 1 87E-09 

1.25893E-05 

1.50E-06 

3.34E-06 

Percent solids 

% 

Fa 

73 

100 

91.4 i 

8.2 

Resistivity 

ohm-cm 

Fa 

3800 

2900000 

722345.5 

891527.5 

Texture (No. 4) 

% 

Fa 

73.9 

100 

98.11 

5.46 

Texture (no. 10) 

% 

Fa 

69.8 

99.9 

95.12 

7.68 


% 

SI 

46.7 

99.3 

84.39 

17.27 

hi i ii'li 1 till M MBBWBBHHHWHii 

% 

El 

28 

98.3 

76.17 

21.94 

Texture (No. 100) 

% 

Fa 

10.7 

71.5 

46.24 

19.23 

Texture (No. 200) 

% 

Fa 

1.9 

37.8 

7.98 

9.40 
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Table B-15. KSC Background raw data lor soil locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values 



SSC001 

06/12/98 

SSC002 

06/12/90 

SSC003 

06/12/98 

SSC004 

06/18/90 

SSC005 

06/18/98 

SSC006 

06/12/90 

SSC007 

06/12/98 

SSC008 

06/1698 

SSC009 

06/1698 

SSC010 

62698 

SSC011 

612/98 

SSC012 

06/1298 

SSC013 

06/1898 

SSC014 

06/1898 



i 


IHHH 

i Ejffgnn 



■H^l 

■H 

^HH 

i^B^H 

iBH 

ilHHM 

iHHH 

\wrnm 

iHBB 

bh 

IHHH 







■P53H 

<4.4 


i <33 

IHEEH 


<3.3 

1 WtEEm 

IHE23H 

1 <34 

By 

■S£H 

<3.3 

<37 

<37 

<3 7 

beh 


■?Q« 

<44 

KSOH 

iBEH 

EOH 

BH 

<3.3 

HSOH 

1 <3.4 

WBEKM 

Bry 

By 

<33 

<37 

BIH 

1BTM 

beh 


R-U'l 

<44 

Hi£M 

BEH 

iBXH 


EM 

BTM 

IBXB 

BOH 

Bl 

By 

BUH 

IBM 


BTM 

beh 

lAJdnn 

mrzm 

<44 

KOI 

■SEH 

IBM 

■EEH 

EM 

By 

1 <34 

totihi 

BOI 

By 

HM 


<37 


BT^ 


■F52H 

<4.4 

toEii 

<33 

1 <3.4 

EEH 

1 <33 

EM 

IBICHi 

By 

By 

By 

beh 

<37 

<37 

<37 

By 


WTHl&W 

<44 

KE&H 

■EEH 

i^BXM 

IBM 

iHSEEH 

EM 

IBZH 

B2H 


By 

B - y 

BM 

<37 

<3.7 

IB1M 

cnoroane (atpna) 

wrnzn 

<4.4 

BEB 


'EM 

EM 

1 <3.3 

B)kM 

<3.4 

By 


By 

By 

BM 

<37 

<37 

B»M 



<44 

WEEM 

E£H 

<34 

BM 

Bl^HI 

■SOI 

<34 


By 

By 

beh 

BM 

<37 

IWCTM 

beh 

lUhtordane (total) 

wnm 

<4.4 

few 

EEH 

<3.4 



By 

IBTB 

iBy 

IEjEE 

■SEH 

beh 

bih 

<37 




B'UI 

<4.4 

te&SMI 

■EEH 

<3.4 

wyy 

MEE Hi 

WEEM 

liEXHi 

iHffy 



By 

BBH 

BM 

t <37 

BIM 

DieWnn 

K-S? ■ 

<44 

EM 

E£H 

HSZHI 


msm 

BOH 

IBZH 

By 

■££■ 

■EEH 

BEH 

BM 


BH 

BTM 

Endosuttan t 

K'liJ'H 

<44 

EEH 

HH 

IHiH 


By 

WEEM 

<3.4 

'BH 


■SEH 

■EEH 

KM 

<3.7 



Endosuttan II (beta) 

■L'«W‘l 

<4.4 


B3EH 

■EEH 

■EEH 

By 

BOI 

<3.4 

hsezb 


■KIM 

By 

<3.7 

<37 

<37 


Endosuttan Sulfate 

■ ^OZM 

<44 

'■EEH 

BsEH 

beh 

EBB 

<3.3 

By 

<3.4 

By 

By 

BBH 

beh 

<37 

<37 

<3.7 

IBEH 

Endrin 

BC1 

<4.4 

ibeh 

tofril 

mxm 

EBB 

<3.3 

EEH 

<3.4 

<3.4 

By 

HS£H 

■EEH 

IBM 

BIH 

<37 

HQEHI 

Endnn Aldehyde 

IFC1 

EZfl 

<33 

beh 

BOH 

■EQi 

BOi 

BO i 

<3.4 

<3.4 

By 

beh 

beh 

K» 

BM 

<37 


Endnn Ketone 

■P52-B 

me 

<33 

BEH 

tea 

BE9B 

By 

By 

<34 

<34 

By 


bum 

<37 

B^H 

<37 

By 


ITC1 

EUi 

■EEH 

■EEH 

EH 

EM 

i <3.3 

IEOH 

<34 

BTM 

By 

By 

By 

<3.7 


<37 

BTB 


K-u-a 

<44 

E9 

HagHi 

' <34 


K2EQH 

By 

<34 

B2B 

By 


HSEEH 

<37 

<3.7 

<3 7 

BIM 


■A' UR 

<44 

■SEH 

BEH 

■EEH 

EM 

mxkwlk 

K£OH 

<3.4 

<3.4 


K|H 

BEH 

IBM 

BTM 

<3.7 

beh 



<4.4 

»£ijj 

BEH 


toEH 

HSEH 

BOH 

<34 

<3.4 

By 

<3.3 

By 


BTM 

<3.7 

beh 

llsodnn 

■Toe 

<44 

BEH 

■EEH 

<34 

■EEH 

By 

BOH 

<34 

-737-" 

■S2DH 

■SEH 

BEH 

BM 

BIH 

<37 

BTB 


■rasa 

<44 

toftM 

beh 

■EEH 


tonto 

BO i 

BTM 

By 

By 

BEH 

b*i 

BIH 

BH 

BTM 

BIM 


R'Ua 

<4.4 

IEOH 

IBEH 

EM 

toy 

By 

BiJH 

By 

HH 

By 

By 

By 


BM 

BTM 



fgi 

<44 

bim 

BEH 

BTM 


By 

BOH 

By 

■yf 



■EEH 

^SSH 

BH 


BTM 

ArodOfS (8062) 

HHI 


H H 


HHH 













PCB- 1016/1242 

K'k'H 

<44 

BEH 

<33 

BOH 


<33 

EM 

<34 

<34 

<33 

BM 

<33 

BTM 

b5 

<37 

-7vT-\ 


KTEH 

<44 

bm 

■y 

■BZH 




<34 

<34 


By 

<33 

BZH 


<37 

bh 


■T!J?H 

<44 

BSHIHI 

EM 

<34 

B3H 

■SOH 

<33 

<34 

<34 

<33 


<33 


<37 

<37 

bsh 

j PCB- 1246 

■FEH 

<44 

<33 

EM 

<34 


BH 


<34 

<34 


beh 

<33 

<37 

<37 

<37 



■E5EH 

<44 

<33 

<33 

<34 

<33 

HEOH 

<33 

<34 

<34 


■^TH 

<33 

BIH 

<37 

BIH 

<33 

t2i V 



<33 

HE<H 

<34 

<33 

iE^^i 

<33 

<34 

<34 

BM 


<33 


<37 


<33 

f Chlorinated Herbicides (8151) 

HHHi 

HI H 


■Hi 


■ 

■HHH 




HHHB 



■^h 




5E SS ItJL Tn i flRa 

■ran* 

■SFH 

<10 

<10 

■SEH 

boh 

<10 

<10 

<10 

<10 

HjKTjBB 

HBEH 

beh 

<n 

<11 

<11 

beh 

>:: |l gj TIiMHHH^a^H 

■esh 

KSEHi 

■ESIM 

<10 

BOH 

buhi 

<10 

<10 

<10 

<10 

<10 

■SEH 

■SEH 

<n 

<11 

<n 

Bil.M 


■EEH 

■SEH 

BOH 

<10 


<10 

BSM 

Bm 

<10 

<10 

<10 

■SEH 

■RTjHI 

<n 


<11 



wrrzm 

BEH 

H'll H 

<10 

hqehi 

<10 

<10 

By 

bh 

<10 

<10 

beh 

<10 

<n 

BiHj 

<11 i 

■PIM 

>!!»■. ■V.-vAA ; A A i*I i?«l V; t « 1 V9. H » . 

wnnm 

HffiH 

BEH 

19 

idjJH 

<10 

<10 

By 

behi 

<10 

■SEH 

IBEH 

<10 

BSM 

<11 

<n 1 

<io i 


WFZFW 

■SEH 

beh 

<10 

■SEH 

<10 

<10 

<10 

By 

<10 

<10 

beh 

<10 


<11 

<11 

beh 

Aofluorfen 

■jTgjH 

EEH 

beh 


<10 


<10 

<10 

iEiOB 

<10 

Bl'M 

HBEH 

<10 

<11 

<ii 

<n 

bmI 

Bentazon 

K-'UH 

mum 

<10 

m 

<10 

BEHI 

HQOHI 

bib 

<10 

<10 

BEHI 

■BEH 

^Tio 

<11 

<11 

<11 

<10 

CNoramben 

■ebh 

EEH 

<10 

<10 

<10 

boh 

<10 

<10 

<10 

By 

■SEH 

■SEH 

beh 

<11 

<11 

<11 

<10 

Oacttial 

■TS3H 

BiM 

<10 

boh 

<10 

<10 

<10 

<10 

<10 

beh 

Hny 

■SEH 


<11 

<11 

<n 

<10 


MTZzm 

■SEH 

boh 

<10 

<10 

boh 

<10 

bib 

■SOH 

<10 

<10 

<10 

<10 

<11 

<11 

<11 

<10 


U'Ui 

beh 

boh 


EMI 

hhehi 

BM 

By 


<10 

<10 

<10 

BTM 

BIM 

<11 

<11 

beh 

1 *i . *i ■!. <1 re ’All Ji&H j Ha 1 ♦> > J ».*i 

■ebhi 

■SEH 

BEHI 

boh 

EEM 

hseh 

boh 

EM 

EM 

<10 

BEHi 

■syi 

BTM 

BSM 

<11 

bh 

BM 

Drnoseb 

irCl 

BO 1 

boh 

boh 

behi 

HSQiHi 

boh 

By 

beb 

<10 

IBEH 

■SEH 

■SEH 

bih 

<11 

bh 

BTM 

MCPA 

K!J1l 

wsnm 

EES 

BE3H 

beh 

BEHI 


EM 

Bi.y 


HEHI 

HEUSHI 

BF!M 

BSIM 

ESEHI 

BIM 

hesh 

MCPP 


■SEH 

■3EM 

EEH 

BE3H 

HM 

BEM 

EM 

beh 


IE3HI 

■EJjl 

BM 

BSM 

EM 

BIM 

BEH 


■TEH 

<13 

EH 

bh 

<10 

bh 

<10 

<10 

<10 I 

<10 

BEHI 


beh 

bh 




[Pickxafn 

PHOT 

<13 

<10 1 

<10 | 

<10 

<10 ] 

<10 

<10 

By i 

BTI 

B9I 

<io i 

■SEH 


<n. i 

<11 1 

<10 [ 


I * value is between the Method Detection Limit and the Practical Quanrtation Level 
J > value is below me established limit tor accuracy 
* > 8310s were diluted (1:5) 

” 30310s were diluted (1:10) 
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Table B- 15 KSC Background raw data for soil locations. *** * value is an outlier and not used in the analysis to develop the KSC Background screening values 




SSC001 

os/\2m 

SSC002 

06/12/98 

SSCO03 

06/12/98 

S SC 004 
06/18^96 


SSC005 

06/18/98 

SSC006 

06/12/98 

SSC007 

06/12&8 

SSC008 

06/18/98 

SSC009 

06/18/98 

sscoio 

8/20/98 

SSC011 

6/12/98 

SSC012 

06/12/98 

SSC013 

06/18/98 

SSC014 

o&'tasa 




rmmn 


ES5BS59 

^kbmbmbmb \ i ii ii i—— ■ 

IHHBM 

■BB 

BBMB 

■■Bl 

I^HBI 

■KB 

bbbm 

flBBI 

bbbm 

BMM 

■BB 

MMM 

■bbb 






mwm 

<22 

<T7 

<T7 

<17 

<17 

<17 

<17 

<17 


<17 

<17 1 

<17 


<19 

<19 

<17 

ua.'.r.i.K,r Vii!.n"ir— mmmmmmamm 

mnzm 

<22 

<17 

<17 

290 

<17 

<17 

<17 

<17 

msm 

<17 

<17 

<17 

<19 

<19 

<19 

<17 


Rua 

<22 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<19 

<19 

<19 

<17 


rcb 

<44 

<33 

<33 

<34 

49 

<33 

<33 

<34 

<34 


msvm 

<33 

<3.7 

mzam 

ksm 

EEB 

1 Anthracene 

ism 

wem 

<17 

<17 

<17 

<17 

msm 

<17 

mxnm 

an 

bsqb 

msm 

<17 

<19 

BSEM 

kb 

EHl 


K'Ufl 

W&M 

<1.7 

kem 

3.2 

<1.7 

<1.7 

<1.7 

<1.7 

<1.7 

KB 

KB 

<1,7 

kem 

r|M 

<1.9 

<1.7 


mnzm 

<3 

<2 

<2 

21 

21 

<2 

<2 

<2 

<2 



<2 

K?^B 

<2 

31 

31 


wpzm 

<4 

BESMI 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

r i 

4 1 

<3 

<3 

<3 

<3 

<3 


K'liZ'B 

<4.4 

asm 

<34 

wrzrm 

Bam 

<3.4 

<3.4 

<3.4 

ROB 

msm 

mzzm 

Km 

EBB 

<3.7 

BBEM 

BTOM 

|Benio(k)fluofantf>ene 

MTEFB 

BOB 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 


BQQB 

bemi 

kb 

<2 

I^KUM 

BK£BB 


■P5M 

tE£M 

<1.7 

<1.7 

mam 

<1.7 

HOB 

<1.7 

BUM 

asm 

<1.7 

<17 

<1.7 

kem 

Kim 

3.1 

BUB 

TiTfccfW-- 7 * 11111 

arm 

WEXM 

<34 

<3.4 

■SOB 

<34 

<34 

<34 

<34 

<34 

KVIBI 

<34 

<34 

kim 


K1K 

■SIM 

Fluoranthene 

R'UB 

<4 4 

<34 

<34 

<34 

<34 

<34 

ESB 

<34 

■srn 

KIM 

<3.4 

KB 

BEQB 

<3.7 

BBM 

titi 

Fluorene 

R 5 53V 

<44 

BM 

<34 

<34 

<34 

warm 

<3.4 

<3.4 

BSZBI 

bebcm 

<34 

BSXfll 

bbm 

KCTi 

BBM 



RTOI 

mam i 

<1.7 

<1.7 

<1.7 

<1.7 

5.4 

<1.7 

<1.7 

kem 

MUM 

<17 

kem 

BSEM 

kem 

kem 

KIK] 


R : U'I 

KZM 

<17 

<17 

201 

<17 

<17 

<17 

<17 

<17 

<17 

<17 


<19 

<19 

<19 

<17 

[Phenanthrene 

RTSS* 

asaa 

<1,7 

<1.7 

<1.7 

18 

<1.7 

<1.7 

<17 

bsqb 

<1.7 

<1.7 

<1.7 

<1.9 

<1.9 

<1.9 

<1.7 


bimj-b 

<22 

<1.7 

<17 

<17 

<1.7 

<12 

<1.7 

kim 

<17 

<1.7 

<17 

<1.7 

<1.9 

<19 

<19 

<1.7 

1 HBBMIMMIMMEZnrvTIITM^MIMMIMMi 

MBBM 

Bl Bl 

■■Ml 

MMB 

bbbm 

BBIBM 

bbb 

KIUK 

Bl K 


bbmi 

■IB 

BBMB 

BBM 

bbbm 



2,4-DCAA 

% 

bbb 

KEM 

84 

92 

BBd<|B 

BUM 

132 

80 

82 

mssm 

80 

136 

88 

kem 

72 

82 

2.4.5,6-TCMX 

% 

36 

53 

39 

84 

BE2MI 

56 

58 

67 

59 

n 

75 

60 

56 

72 

53 

42 


% 

77 

76 

BEMI 

115 

muvm 

105 

92 

89 

118 

126 

MEM 

89 

91 

98 

72 

95 


% 

87 

77 

M 

mum 

94 

88 

96 

88 

96 

106 

MXEM 

90 

99 

91 

74 

76 


■H 


^BPM 

Bl Bl 

bbbbi 

Bl 

BBBB 1 

■ K 

^HBB 

bpim 

bb 

bbbm 


bbbm 


BBBM 


lAkjminum 

■it-u-a 

320 

280 

BBZBI 

240 

240 

kem 

280 

msm 

■gai 

B5r»T«B 

pXTrVtB 

190 

210 

190 

BTTTM 

120 


BTQ1 

<3 

<2 

<2 

<2 

<2 

<2 

<2 

BQBI 


BQB 

kb 

<2 

<2 

<2 

BBB 

<2 


ETQ1 

2.5 

2.5 

2.2 

1.21 

bbeob 

2.8 

2.4 

2 

■ebb 

BLUM 

MUM 

3.2 

8.4 

2.7 

2.7 

MMI 


BTffB 

<27 

<20 

<20 

<20 

<20 

<20 

K3M 

<20 

<21 

<20 

<20 

<20 

<22 

<22 

<22 



KTCB 

<1 

<1 

<1 

<1 

<i 

<1 

<i 

<i 

<1 

<1 

<1 1 

<1 

<1 

<i 

<1 

<i 

Ceckriium 

B3TCB 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<i 

<1 

<1 

<1 

<1 

<1 

<i 

<1 


Cafdum 

■T^aiijamjKi:zaafizaaszaai^ai^ai^aiZ^c^ar^az^gzz3KzsMEsaES3l 

Chromium (total) 


2.8 

2.3 

2 

2.8 

2.3 

2.7 

2.2 

2.2 

3.3 

2.5 

2.4 

2.3 

2.8 

bb 

BEOfl 

kem 

Cobalt 

km&b 

<7 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<6 

<6 

<6 

<5 1 



BGBB 

M3MB 

BKEBB 

<1 

<1 

<5 

<5 

<1 

<1 

<5 

<5 

<5 

<6 

<6 

<1 

<1 




■ESI 


BdM 

BCE ■ 

beeb 


■Q3 

■E3 

mum 

BEEB 

»V/'B 

■ [ 'B 

990 




wsrzm 

3.2 

3 

2.4 

3 

1.7 

3.1 

2.3 

1.2 

2.4 

3.4 

2.9 

2 2 

3.5 

1.7 


U| 

Magnesium 

KvEH 

240 

320 

310 

140 

300 

340 

290 

490 

300 

260 

250 

890 

820 

■TOM 

blum 

M<n 

[Manganese 

k nsw 

■EE1B 

bbem 

BKDBI 

HB 

■Q3M 

BB3M 

KCMi 

Km 

blob 

kem 

bbem 

mum 

kem 


bk^m 

bbcm 


Wu?zm 

SMiB 

fc'IlM 

wz<rxm 

CEB 

B3EM 

BEEM 

i CEB 

Ei!iB 

EBB 

mivm 

mmrm 

BBEM 

mmm 

BEEM 

BSI«T 


Nickel 

MUM 

BKSflB 

BQBV 

bqm 

BEEBB 

BKEM 

B3B 

BE£9B 

■a 


kb 

bemi 

BdM 

MOM 

MOM 

KB 

k^m 

Potassium 

Ba'-VtiB 

MEM 

58 

n» 

1 33 

48 

L 85 

58 

40 

04 

25 

KbM 

58 

MTyM 

90 

57 

<25 

Selenium 

mum 

eeb 

<1 

EEB 

<2 

<2 

BETTM 

<0.2 

<2 

<2 

<2 

<2 

<1 

kem 

KEEM 

<2 

<2 


iBTgB 

! MBM 

<2 

<2 

BELM 

<2 

L<g_ 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

bob 

<2 

<2 

Sodium 

BiL'l^’B 

mum 

480 

430 

MEM 

BEHM 

BM 

mum 

beeubi 

BESS 

390 

430 

570 

930 

khm 


BBZM 

Thaittum 

Ku/i7B 

<i 

<1 

<1 

<i 

<i 

<i 

<i 

<1 

<t 

<1 

<1 

<1 

3.9 

<i 

■m 

■BK 

Vanadium 

'ESS 

2.4 

2.7 

2.2 

1.9 

2.5 

2.4 

2.3 

2.6 

32 

2.9 

2.9 

2.9 

3 

2.1 

3 

1.4 


iBSHTB 

15 

14 

12 

5.7 

<5 

r 7.2 

9 

<5 

<5 

11 

5.8 

9.4 

19 

13 

<6 

<5 


I » value is between the Method Detection Limit and the Practical Ouanitstion Level 
J * value is below the established limit for accuracy 
*» 83106 were diluted (1:5) 

** -3310s wera diluted (1:10) 
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Table B-1 5 KSC Background faw data tor soil locations *** * value is an outlier and not used in the analysis to develop the KSC Background screening values 



SSC001 

06/12/98 

SSC002 

06/12/98 

SSC003 

06/12/98 

SSC004 

06/18/98 

SSC005 

06/1898 

SSC006 

06/12/98 

SSC007 

06/12/96 

SSC008 

06/1898 

SSC009 

06/1696 

SSC010 

8/26/96 

SSC011 

6/1296 

SSC012 

06/1298 

SSC013 

06/1898 

SSC014 

06/1698 







Other Parameters 


















Bu* Density 

Ofcm J 

1.2 

1.1 

1.2 

1.1 

1.2 

1.2 

1.3 

1 

1 

1.2 

1.3 

1.2 

1.1 

0.88 

1.3 

t 

CEC 

metyiOOQ 

3 

2 

2 

1000 

990 

2 

1 

1000 

1100 

3 

3 

1 

1 

1 

220 

1100 

Percent Solids 1 

% 

75 

99 

99 

96 

99 

99 

99 

96 

97 

99 

99 

99 

89 

90 

89 1 

99 

pH (lab) 

S. U. 

8.2 

8 

8.1 

7.7 

81 

8.2 

8.2 

6.1 

82 

8 

81 

82 

8.2 

8.2 

8 

8.4 

Reactivity 

ohm-cm 

53000 

72000 

48000 


>1700000 

39000 

47000 

1200000 

1000000 

1100000 

2000000 

13000 

14000 

18000 

>1000000 

15000 

Texture (No. 4) 

% 

100 

100 

100 

100 

100 

100 

100 

100 

99 

100 

100 

100 

99.6 

100 

1 100 

100 

Texture (No. 10) 

% 

100 

100 

100 

100 

100 

100 

100 

100 

97.9 

99.8 

998 

99.8 

99.5 

100 

100 

100 

Texture (No. 40) 

% 

88.6 

76.3 

78.5 

65.3 

82 

889 

93.5 

87,4 

90.3 

79.8 

75.9 

66 

68 

84.3 

70 

93.6 

Texture (No. 60) 

% 

56.5 

33.3 

355 

39 9 

29.3 

469 

51.6 

354 

70.4 

26.8 

25.5 

15.8 

15.6 

27.5 

26.6 

36.2 

Texture (No. 100) 

% 

17.5 

5.9 

5.9 

7.5 

4.2 

12.1 

10.3 

7.1 

28.4 

5.6 

4.5 

2.6 

2 

3.4 

5 

4.1 

Texture (No. 200) 

% 

08 

0.6 

0.4 

1 

0.5 

07 

0.4 

0.1 

4 

1.4 

1.3 

6.3 

02 

0.2 

0.1 

0.1 

Tola) Organic Cartoon 

mj^Kg 

12000 

20000 

13000 

>26700 

15000 

5100 

6200 

2300 

>26700 

>26700 

>26700 

11000 

17000 

10000 

>26700 

7600 


l * value is between the Method Detection Limit and the Practical Quanitation Level 
J » value is below the established limit for accuracy 
* » 831 Os were diluted {1 5) 

** -8310s were diluted (1:10) 
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Table B*15 KSC Background raw data lor soil locations 


value « an outlier and not used in the analysis to develop the KSC Background screening values. 



SSC015 

06/1898 

SSC016 

06/09/98 

SSC017 

06/09/98 

SSC018 

6/22/98 

SSC019 

06/22/98 

SSC020 

06/22/98 

SSC021 

07/08/98 

SSC022 

06/16/98 

SSC023 

06/16/98 

SSC024 

06/26/98 

SSC025 

7/27/98 

SSC026 

8/20/98 

SSC027 

07/07/98 


Ml 

E3I5BE3 


r.-TK^n 


cjRggml 

TJ " 11* 1 p ' 1 11 1,1 

mmm 

■BE 

^BB 

Ml 

■MM 


EBB 


EE 

BE 


■B 

EHE 

■E 

■■■ 

■MB 

■B 


BUS 

EM 

eee 

EMI 

EM! 

EM 

EMI 

EEE 


COB 

EMi 


^QX^B 

EM 

cai 

EEE 

<3.7 | 


KTiffW 

keeb 


■son 

EMI 

EM 

■3MI 

EM 

EIE 

EMI 

EEE 

<4.6 

BE! M 

EJM 

BM 

^ZE^I 

BXXE 


wFxm 

BSHB 

EEB 

EMI 

EMI 

EM 
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Table 6*15 KSC Background raw data for soil locations "* * valua is an outtier and not used in the analysis to develop the KSC Background screening values 



I * value is between the Method Detection limit and the Practical Quanrtation level 
J * value Hi below the established limit for accuracy 
* * 6310s were diluted (1:5) 

** *8310* were diluted (110) 
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Table B-15. KSC Background raw data for soil locations. 


value Is an outlier and not used In the analysis to develop the KSC Background screening values. 
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I * value is between the Method Detection Limit and the Practical Quanitation Level 
J * value Is below the established limit for accuracy 
* * 8310s were diluted (1:5) 
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Table B-15 KSC Background raw data lor soil locations ”* - value is an outlier and not used in the analysis to develop the KSC Background screening values 



I « value Is between the Method Detection Limit and the Practical Ouanitation Level 
J » value is below the established limit for accuracy 
•* 8310s were diluted (1:5) 

** «8310s were diluted (1:10) 
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Table B-15. KSC Background raw data for soil locations. *** = value is an outlier and not used in the analysis to develop the KSC Background screening values. 
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38 

asri'M 

E1EEM 

■SEEM 

HUB 

IHHEI 

eem 

30 

<26 

■EM 

<25 

m%um 

HUM 


ETOM 

Selenium 

■Ll'IJ'H 

<2 

<3 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 


<2 


mmmm 




k rzm 

<2 

<3 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

Sodkim 

wzrzm 

141 

191 

151 

111 

91 

121 

HEM 

■CM 

<7.1 

HS2B 

BBEM 

<66 

221 

221 

EM 

mm 

Thallium 

HEM 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

BE9M 

<1 

<1 

<1 



Vanadium 

MFZZm 

<1 

<1 

<1 

<1 

<1 

1 

1 

<1 

2 

<1 

<i 

<1 

<1 

2.8 

4.2 

2.5 


mrzm 

<5 

<7 

10 

16 

6.9 

8.7 

5 

<5 

<5 

<5 

<5 

<5 

5.7 

10 

8.3 

5 


I * value is between the Method Detection Limit and the Practical Quanitation Level 
J * value is below the established limit for accuracy 
8310s were diluted (1:5) 

** «8310s were diluted (1:10) 
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Tab** B-15 KSC Background raw data lor soil locations 


■ value is an outlier and not used in the analysis to develop the KSC Background screening values 



I - value is between the Method Detection Limit and the Practical Quanttatton Level 
J * value is below the established limit (or accuracy 
8310s were diluted (1:5) 

** «S31 Os were diluted (1:10) 



Table B*1 5 KSC Background raw data lor soil locations 


value is an outlier and not used in the analysis to develop the KSC Background screening values. 




SSC044 

SSC045- 

SSC046 

SSC047 

SSC048 

SSC049 

SSC050 

SSC051 


SSC053 

SSC054 

SSC055 

SSC056 

SSC057 



06/30/98 


06/30/98 

06/30/98 

600/98 

06/30/98 

06/30/98 

06/30/98 

E5E1 

07/06/98 

07/06/98 

07/06/98 

7/6/98 

07/06/98 








i 

EI5ED 









i 




BBBB 



m 




BHMI 



^^BB 

■M 

■MH 

BBMi 

EM 

ebb 

EMI 

[4,4* * DDD 1 

K>!i/V 

m 

EM 

em 

EM 

eim 

EM 

EZM 

EZM 

EMM 

EZM 


EZM 

EMM 

E£OB 

EMM 

EMM 


wmm 

E£M 

EMU 

EM 

ezb 

EM^B 

EMM 

EZM 

EMM 

BMM 

EZM 


EMBi 

BMM 

EEM 

EMM 

EMM 

[4.4* * DDT j 

WT7hPm 

EEM 

EH 

EMI 

EZM 

EMB 

<34 

<34 

<3-4 

EZM 

<341 

BOB 

EZM 

EZM 

EMM 

BMM 

EMM 


WnFiK ■ 

E£1 1 

EMBI 

E^M 

EM 

BILEH 

EZM 


EZM 

EMM 

EMM 

<45 

<34 

E*m 

E£M 

EMM 

<34 | 


W7j&m 

EMU 

EMI 

E33H 

embi 

EMI 

EMM 

<34 

<34 

EZM 

<34 

<4.5 

<34 

EZM 

eob 

EMM 

EZM 


era?* 

e&hr 

EM 

EMI 

ism 

EMB 

EMM 

BMM 

BMM 

EZM 

<3.4 

<4.5 

EMM 

BMM 

EMIH 

EZM 

ezm 

[Chlordane (alpha) i 

WT7±£W 

EM 

<3.4 

EMI 

BM3B 

EM^B 

EMM 

EZM 

WKwmm 

EZM 

<34 

<45 

EMM 

EMM 

<3-3 

<34 

<34 1 


WFiXW 

EH 

<34 

<3.5 

<3.4 

EMB 

EMRi 

<3.4 

BMM 

<3.4 

<3.4 

■OEM 

EZM 

EZM 

EMM 

<3 4 

EMM 


bkot 

BiBU 

Em 

<35 

<34 

<35 

EMM 

Em 

lEZBI 

EH 

EZM 

ESOE 

EMM 

EMM 

EEM 

EMM 

EMM 





<35 

<3.4 

<3.5 

em^b 

EMM 

EMM 

EZM 

<34 

<45 

EZM 

EMBI 

EMM 

EMM 

BMM 

DiekJrin 

ins n 

EH 

<3.4 

EM^B 

Em 

EM1H 

EMM 

EZM 

EZM 

BMM 

<3.4 

<45 

EMM 

EZM 

IEEM 

EMM 

BMM 

EndosuHan 1 


EMI 

BM^B 

EMI 

EM 

EMB 

BMM 

EMM 

BMM 

EMM 

<3.4 

azna 

EMM 

<3.4 

EMM 

ezb 

E'f 

EndosuHan II (beta) 

atnuni 


BMBB 

EM 

EMM 


EZM 

mw 

EZBB 

BMM 

<34 

bum 

BMM 

EMM 

BMM 

ezm 

BMM 

EndosuHan SuHate 

K¥l 

EMI 

Em 

EMB 

<3.4 

EMM 

EMM 

EZM 

BMM 

EZM 

<34 

<45 

EZM 

EftM 

IH 

<3.4 

BMM 

Endrm 

K’Ua 

EM 

■££^B 

EM 

<3.4 

BSMBi 

■EOB 

EMM 

BMM 

EZM 

EZM 

EZOB 

EMM 

EZM 

EEM 

B5EZM 

EMM 

Endhn Aldehyde 

area 

EM^B 

<3.4 

^££MI 

Em 

EM^B 

EZM 

BMM 

BMM 

EMM 

<34 

EMM 

<34 

EMM 

EEM 

EZM 

EZM 

Endrin Ketone 

B'Ua 

EM 

<3.4 

BMBI 

BMHI 

EMM 


EM^I 

EMM 

EZM 

■MMI 

<45 

<34 

BMM 

BH 

BMM 

ezm 

Gamma * BHC (Lindane) 

RVl 

EM 

<34 

<35 

<34 

<3.5 

<34 

<34 

<34 

EMM 

<34 

<45 

EMM 

EZM 

EEM 

BMM 

<3.4 


SFzn 

EH 

KSZfli 

EEM 

Em 

EMB 

EZ^B 

EZM 

EMM! 

BMM 

<34 

BZEM 

<34 

EMM 

■M 

EMM 

<34 


«¥■ 

BM^I 

<34 

<3.5 

^SBB 

EMM! 

BMM 

EZM 

EZM 

EMM 

<34 

<4.5 

EZM 

EMM 

BMM 

<3.4 

EMM 


Wl-'iA'W 

E£M 


<3.5 

EM 

EM 

EZM 

eze 

EZM 

<34 

<34 


EMM 

EZM 

BMM 

EZM 


Ilsodrin 

K'US 

BMM 

<34 

EMM 

<3.4 

<35 

<34 

<34 

<34 

<34 

<34 

<45 

BMM 

EMM 

E!M 

EZM 

Em 


K'Ul 

EMI 


EMM 

EMSI 

BH 

EMM 

EZM 

Eim 

EZM 

BBZM 

EI^M 

EMBi 

EMM 

EEM 

EMM 

L <3 4 _ J 

iMirex 

K'liii'l 

EEM 

<34 

<3.5 

<34 

EMB 

EZM 

EZM 

<34 

<34 

<34 

<45 

<3.4 

^SZ^I 

dM 

BMM 

EMM 


B'Ua 

EMI 

EM 

EMI 

EM 

bsem 

<67 

elm 

■MM 

B33^B 

■31 


EMI 

<68 

EMI 

■H^fl 

<6Z I 

Aroclors (0082) 

aHHH 

BBIH 

B ■ 

m^h 

^^Mi 

MBM 

■EH 


b^e 

^^B 

IEM 

MHH 

mb 


E 


BM 

PCai 01 6/1242 

R'US 

EMI 

<34 

^SL^B 

eim 

elm 


eim 

■£I^B 

EIE 

EM 

Em 

<34 

<34 

ELM 

<34 

■MM 

PCB-1221 

PP^Kfl 

<33 

<34 

ELM 

<34 

EIM 

<34 

EMM 

<34 

<34 

<34 

<45 

<34 

<34 


<34 

■MM 


BUI 

■IMH 

K£IMI 

ELM 

EIM 

1BMB 

<34 

eim 

EIM 

EIB 

■£HB 

Em 

Em 

<34 

<33 

<34 

Em 

PC B- 1248 

wmzm 

EMI 

<34 

<35 

<34 

■&BI 

<34 

<34 

<34 

<34 

<34 

<45 

<34 

K£IM 

<33 

<34 

<34 

PCB-1254 

wrvm 

■£<M 

BBZBB 

<35 

K£IM 

BOMB 

BCMM 

BEMMI 

B3ZM 


■EDM 

EEM 

B5IM 

^EI^B 

ELM 

<34 

<34 

PC 8- 1260 

mnzm 

ELM 

<34 

<35 

<34 

■E3BI 

<34 

<34 

<34 

<34 

<34 

ELM 

EIM 

EIE 

ELM 

<34 

■Emi 

Chlorinated Herbicides (81 51 ) 

mmm 

BBHH 

BRISB 

Hf$3M 

EHM 


■MM 

bm 

flB£Bi 

BBBH1 


■ ■ 


■ 


SBHIM 



i!¥B 

<10 

<10 

<11 

<10 

<11 

<10 

<10 

| <10 

B5LM 

<10 

<14 

<10 

EIM 

<10 

elm 

<10 

geEQZsssga asi sac i 1 1 1 


<10 

<10 

<11 

<10 

<11 

BSLM 

<10 

EIM 

| <10 

<10 

<14 

<10 

I <10 

<10 

<10 

<10 


■i.'US 

BQ]7^B 

<10 

<11 

ELM 

mam 

<10 

<10 

bbem 

EIE 

<10 

<14 

■SLM 

asm 

<10 

<10 

<10 


R'Ua 

■hm 

<10 

<11 

ELM 

<11 

<10 

<10 

<10 

<10 

<10 

<14 

<10 

elm 

BQIM 

eeubb 

<10 

\ mi l— ■ 

BUI 

[ <10 

<10 

<11 

<10 

<11 

<10 

<10 

<10 

<10 

<10 

<14 

<10 

BUM 

<10 

BQIM 

<10 


m eb 

Em 

<10 

<11 

<10 

<11 

<10 

<10 

<10 

<10 

<10 

<14 

<10 

IELM 

<10 

eim 

<10 

Adfluorfen 

BUS 


bcem 

<11 

<10 

<11 

<10 

<10 

<10 

<10 

elm 

<14 

■SEMI 

KSEM 

iHBIM 

■SLM 

<10 

Bent az on 

PtyKfl 

<10 

<10 

Ena 

lETBi 

EEM 

EM 

IB3LM 

IBWI 

■5LM 


<14 

IELM 

IBHIM 

IEIM 

<10 

<10 

CNoramben 

po^o 

<10 

<10 

<11 

<10 

EMI 

I <10 

IELM 

f 

<10 

<10 

<14 

<10 

1 <10 

<10 

<10 

EIM 

Dacthal 



■SL^B 

<11 

<10 

MM 

ELM 

IELM 

<10 

<10 

<10 

<14 

<10 

IEIE 

<10 

IBSiB 

'■sm 


JR'UB 

! <10 

<10 

<11 

<10 

<11 

<10 

<10 

<10 

<10 

<10 

<14 

ETTM 

I <10 

<10 

'Em 

nn n 


B'UI 


<10 

<11 

<10 

<11 

<10 

<10 

IELM 

<10 

<10 

<14 

1 <10 

IE3LM 

EIM 

i Em 

IEIM 


IB¥I 

EMI 

BRI^B 

EMI 

!ELM 

\asam 

■SIM 

IB9LM 

IELM 

IEOH 

ELM 

'Em 

BSIM 

Em 

eim 

| <10 

<10 

Dtaoseb 

iaggfl| 


| <10 

IEEM 

ELM 

1 <11 

[ <10 

<10 

<10 

<10 

I <10 

r«< 

■SLM 

[ <10 

ELM 

IEIM 

<10 

MCPA 


eem 


EM 

IELLM 

EIM 


<100 

<100 

<100 

ellm 

EBB 

EMM 

IEL» 

BM>I 

IEEM 

IEEMI 

MCPP 

WL'hl'M 

BUM 


IBM 

IEEM 

IEB 

exem 

IESEH 

lE&m 

IEEE 

l - wr >” 

EBB 

EEM 

laSEM 

turn 

EEM 

ellm 


IWFlFW 

elm 

elm 

1 <1i 

<10 

<11 

<10 

IELM 

'■SUM 

IELM 

I <10 

<14 

■SUM 

f^QI^E 

elm 

I <10 

<10 

iPickxam 

\wmm 

m 

ELM 

KSM 

<10 

<11 

<10 

IELM 

IE3LM 

IELM 

iBBLM 

<14 

■3EM 

IBBLM 

ELM 

IEIM 

<10 


1 « value is b o twe o n the Method Detection Limit and the Practical Quanitation Level 
J > value is below the established Hmit for accuracy 
* - B310s were diluted (1:5) 

“ -8310s were diluted (1:10) 
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Table B-15. KSC Background raw data for soli locations 


value is an outlier and not used in the analysis fo develop the KSC Background screening values 



SSC044 

06/30/98 

SSC045* 

06/30/98 

SSC046 

06/30/98 

SSC047 

06/30/98 

SSC048 

6/30/96 

SSC049 

06/30/98 

SSC050 

06/30/98 

SSC051 

06/30/98 

SSC052* 

06/30/98 

SSC053 

07/06/98 

SSC054 

07/06/98 

SSC055 

07/06/98 

SSC056 

7/6/98 

SSC057 

07/06/98 





Other Parameter* 


















Bulk Density 

gfcm I * * 4 

0.99 

1.1 

0 99 

1.1 

0.96 

0.92 

0.93 

1 

0.97 

0.93 

0.91 

1.4 

1.2 

0.95 

1 

1.2 

CEC 

meq/IOOg 

3 

6 

3 

8 

4 

5 

2 

8 

3 

1 

3 

2 

3 

1 

1 

e 

Percent Solids 

% 

99 

96 

94 

96 

94 

98 

97 

98 

98 

98 

73 

98 

97 

99 

98 

98 

pH (lab) 

S.U. 

6.5 

6 

6.5 

64 

6.5 

6.1 

6.4 

6.6 

7.9 

4.7 

7.3 

8.3 

7.9 

5 

5.6 

7 

Resistivity 

ohm-on 


0 

2300000 

<12 

220000012300000 

0 

230000011300000 

0 

800000 [14000001 730000 ( 1 300000 ( 14000001 990000 I 

Texture (No. 4) 

% 

99.9 

100 

ioo 

100 

998 

100 

998 

99.9 

991 

100 

100 

92.4 

94.4 

100 

100 

998 

Texture (No. 10) 

% 

99 8 ] 

996 

100 

998 

997 

99.9 

99.7 

99 7 1 

96.3 

99.8 

99.9 

68.3 

76.7 

99.9 

100 

97.2 

Texture (No. 40) 

% 

62.8 

70.5 

65.4 

64.4 

74.6 

74.4 

78.9 

669 

46.7 

95 

57.9 

36.4 

43 

75.3 

74.0 

52.8 

Texture (No. 60) 

% 

47.5 

51 0 

45.5 

54.4 

62.5 

626 

65.5 

553 

382 

83.6 

43.8 

289 

35.4 

564 

558 

40.9 

Texture (No. 100) ! 

% 

17.1 

16.6 

14.6 

21.4 

24.6 

21.4 

16.5 

21.5 


29.8 

16.5 

14.7 

18.1 

22.7 

19.1 

16.7 

Texture (No. 200) 

% 

4.1 

2.7 

33 

4.8 

3.6 

3.6 


4.8 

4.5 

2.2 

38 

1.3 

2.7 

_2i_ 

2.5 

5.7 


[Total Organic Carbon 


I * value is between the Method Detection Limit and the Practical Quanltation Level 

J > value is below the established limit for accuracy 

* * 8310s were diluted (1:5) 

" -8310s ware diluted (1:10) 
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Table B* 15. KSC Background raw data for soil locations *** = value is an outlier and not used in the analysis to develop the KSC Background screening values. 



SSC058 

07/0698 

SSC059 

07/06/96 

SSC060 

07/06/98 

SSC061 

06/26/98 

SSC062 

07/27/98 

ESii!3l 

IBHBi 

SSC064 SSC065 

7/7/96 07/07/98 

SSC66 

06/22/98 

SSC067 

07/27/98 

SSC068 

07/27/98 

SSC069 

07/27/98 

SSC070 

oaw98 

SSC071** 

08/20/98 

SSC072 

07/08/98 

IHT. mt o : i IMiM 

mmm 

■■J 

E2JSEHS 



wnrzm 

■^1 

mrzm 

wr-'zm 

W!7ZTtk 

KVI 

wsvm 

W7zm 

KiZ'l 

mrrzm 

WFizm 

WFZFM 

iEF32B 

w 

EPEFK 

R-y>B 

MFZm 

wfrzm 

BF32B 

mnm 

B1M 

EM 

EM 

BSE 

EM 

EM 

EM 

wztm 

B$B 

KM 

BIB 

EM 

EM 

'EM 

EM 

EM 

EM 

BM 

■SOB 

EOB 

EM 

EM 

EM 

EM 

EM 

EM 

eB 

bm 

EM 

EM 

EOE 

BIB 

BEB 

BM 

BM 

■EEB 

BEB 

EEB 

EEB 

EEB 

EM 

EM 

EM 

warn 

Ej 

bm 

EEM 

EM 

<4.4 

<44 

<4.4 

<44 

<4.4 

<4.4 

<44 

<4.4 

<4.4 

<4.4 

<4.4 

<4.4 

<44 

<44 

<4.4 

<44 

<44 

<44 

<44 

<44 

<44 

<44 

<44 

EZB 

BUB 

BIB 

BIB 

BIB 

BIB 

BIB 

BIB 

BIB 

jfcg&B 

BIB 

BIB 

Em 

BIB 

BIB 

<4.6 
1 5 

<46 
<46 
<4.6 
<46 
<4.6 
<4.6 
<4.6 
<46 
<46 
<4.6 
<46 
<46 
<4.6 
<46 
<46 
<4.6 
<46 
<4.6 
<4.6 
<4.6 
<4.6 

EM 

MM 

bm 

EM 

MOB 

EM 

BIB 

BIB 

BEB 

BIB 

BIB 

BIB 

BIB 

EM 

EM 

EM 

EM 

EM 

EM 

EM 

IBM 

EM 

iem 

IBM 

EM 

MM 

EM 

EM 

EDE 

BsEB 

BIB 

EM 

EIE 

EM 

BM 

BM 

MM 

Blf 

EHM 

msm 

BM 

BIB 

BM 

BM 

BM 

EM 

EEB 

EM 

BM 

EM 

BM 

BM 

BKg 

BM 

MSI 

BM 

BM 

BM 

E~JM 

'■n 

EM 

EM 

BIB 

BM 

BIB 

BM 

BM 

BM 

BM 

BM 

■STM 

EM 

EM 

BM 

BM 

EM 

EM 

BM 

BM 

EliB 

Bf 

EE 

BM 

El 

EM 

EM 

EM 

EM 

BM 

EM 

BM 

BSE 

EM 

Em 

BM 

BM 

EM 

!EM 

'EM 

EM 

■SOB 

EM 

BM 

EM 

BM 

BM 

BM 

BM 

BM 

E£E 

EM 

BM 

EM 

!EEB 

EM 

EM 

BDEB 

<45 
<45 
<4.5 
<45 
<45 
<4.5 
<45 
<45 
<4.5 
<4.5 
<4.5 
<4.5 
<4.5 
<4.5 
<45 
<4.5 
<4.5 
<4.5 
<4 5 
<4.5 
<45 
<45 
<4 5 

13 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 

<4 


mnm 

EM 

E^E 

■SM 

EzB 

BIB 

<4.6 

BIB 

■SOE 

BM 

BM 

EM 

<3.4 

■SEE 

EMI 

<4.5 

<4 


mvm 

K35EI 

EM 

EM 

rtM 

<71 

<92 


1 EEB 




<67 

bm 


<90 

ShtS 

1 Aroctort (0082) 

IPCB-101^1242 

mfefi 1 

EM 


■SMI 

<44 

^36 


BC*B| 

EE 


BgM 




£3 




KMJW 


bm 

EM 

<44 

<36 

<46 


<oo 

<36 

<37 

<37 

B 

<36 

<36 

<34 

<34 

KIM 

bte 

BM 

<45 

<45 

<40 

<40 


ktctk 

EM 

<34 

EHM 

<44 

<36 

<46 

<39 

<36 

<37 

BM 

<36 

<34 


<39 

<45 

<40 

PCB-1248 

Ry-i 

EM 

<34 

EM 

<44 

<36 

<46 

<39 

<36 

<37 


<36 

<34 

<37 

<30 

<4< 


PCB’1254 

PCB-1260 

em 

EM 

IEOB 

<34 

<34 

EM 

ESM 

<44 

*AA 

<36 

^3a 

<46 

<46 

<39 

■gag 

<37 

E, L E 

<36 

<34 

BOB 

EE 

■I'M 

Km 

Chlorinated Herbie kies (0151) 

mmi 


BBM 


■EM) 

MM 



< JO 

<37 


<36 

<34 

B 


<45 

B 


ere 

bob 

<10 

EM 

<13 

<11 

<14 

<12 

<11 

<11 

<11 

<11 

<10 

<11 

<12 

<14 

<12 


E!lM 

bee 

<10 

<10 

EM 

<11 

<14 

<12 

<11 

<11 

BM 

<11 

<10 

<11 

<12 

<14 

<19 


EWE 

ISQBi 

<10 

<10 

B3MI 

<ii 

<14 

EMI 

EM 

<11 

BM 

<11 

<10 

<11 

<12 

<14 

m 



<10 

<10 

<10 

EM 

<11 

<14 

<12 


BM 

BIB 

<11 

<10 

<11 

<12 

<14 


us tsmsLsLiijki mi-'iwyj H v * mm m 7Tfmrmmm 


<10 

<10 

<10 

<13 

<11 

<14 

<12 

<11 

IBM 


<11 

<10 

<11 

EMI 

<14 

<19 1 


wmzm 

<10 

<10 

<10 

BEB 

<11 

<14 

^<12 

r <ii 


<11 

<11 

<10 


BTBII 

<14 

bmI 

nemuonen 

K'UW 


BEE 

<10 

BEB 

<11 

<14 

<12 

<11 

RTH 

BM 

<11 

BTM 

mm; 

<12 i 

MT«! 

eebI 

Bent a2 on 

WFizm 

EMI 

EOE 

ECSIMBi 

BEBi 

<11 

<14 

EM 

<ii 

BM 

EM 

EQE 


<11 

EMI 

<14 

BUIB| 

EMI 

Chloramben 

kemi 

<10 

bub 

mob 

<13 

EM 

EIE 


<n 


EMI 

BTM| 

BEE 

<11 


<14 

MU^BI 

Dacthal 

BKT52TB 

<10 

<10 

EM 


EM! 

<14 

em! 

<11 

<11 

<11 

<11 


<11 

<12 

<14 

<12 


B'UV! 


<10 

EM 

<13 f 

<11 

<14 

mm 

<11 

<11 

<11 

<11 

<10 

<11 

<1? 

<14 

<19 


R'Ull 


<10 

mm 

MOB 

<11 

<14 

<12 I 

<11 

<ii 

<11 

<11 

<10 

I5BB 

EM 

<14 

EM 

(■i.-.iiiM*. ui, j cfit&iulijiiiii, !i l, iI^LaUSSi 

■F53BI 


■3M1 

EEM 

EM 

<11 

<14 

EMi 

<11 

<11 

<11 

<11 

<10 

MTMji 

KIEHi 

<14 



iron 

KSID^I 

<10 1 

lEOB 

EMI 

<11 

<14 

EMI 

<n 

<11 

<11 

<11 

<10 

<11 1 



eeS 


KV-W 

CEB 

EEMII 

EEM 

EEM 


K&M1 

EEM 

EHEI 

k&sbi 

EMI 

BTMil 

EMI 

E/Mi 

BJM 

bsdbi 

EZMi 

MCPP 

BUS; 

EEB 

CEBI 

EIm 

EEM 

■EBB! 

■SMI 

EEMI 

Ml 

E&iBI 

EMI 

B>M| 

FMI 

msm\ 

ese 

■pTTiTBB 



K-y-n 

BEB 

EMI 

mm 

KIM 

EDBI 

MMI 

EMI 


EDBI 

EMI 



bdei 

EMI 


em 

riaoram j 

KH7M 

<10 ] 

<10 l 

mm 

EM 

<11 1 

■.nn 

-JSl L. 1 

<n 1 

BDBI 

EMI 

ZULU 

<10 f 

EMI 

Em 

<1* 1 

Bm 


I » value is between the Method Detection Limit and the Practical Quanitation Level 
J = value is below the established limit for accuracy 
* - 8310s were diluted (1:5) 

** «8310s were diluted (1:10) 
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Table B-1 5 KSC Background raw data for soil locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values. 




SSC058 

07/06/98 

SSC059 

07/06/98 

SSC06Q 

07/06/98 

S SC 061 
06/26/98 

SSC062 

07/27/96 

SSC063** 

08/20/98 

SSCI 

7/7/ 

364 

98 

duplicate 

SSC065 

07/07/98 

SSC66 

06/22/98 

SSC067 

07/27/98 

SSC068 

07/27/98 

SSC069 

07/27/98 

SSC070 

08/20/98 

SSC071** 

08/20/98 

SSC072 

07/08/98 

|“ PAH ( 8310 ) 


















11 - Methytnaphthalene 

_ 

<17 


<W 

<22 

<M 

<230 

<£o 

<18 

<19 

<18 

<18 

<17 

<19 


<MT" 


2 * Math vf naphthalene 

-jam 

<17 

<17 

<17 

<22 

<18 

<230 

<20 

<18 

<19 

<18 

<18 

<17 

<19 

<20 

<230 

<20 

Acenaphthene 

asm 

<17 

<17 

<17 

<22 

<18 

<230 

<20 

<18 

<19 

<18 

<18 

<17 

<19 

<20 

<230 

<20 

Acenaphthylene 

am 

<3.3 

<34 

<3.3 

<4.4 

<3.6 

<46 

<3.9 

<3.6 

<3.7 

<3.5 

<36 

<34 

<3.7 

<39 

<45 

<4 

Anthracene 

am 

<17 

<17 

<17 

<22 

<18 

<230 

<20 

<18 

<19 

<18 

<10 

<17 

<19 

<20 

<230 

<20 

Benzo(a)anthracene 

jam 

<1.7 

<1,7 

<1.7 

<22 

<1.8 

<23 

<2 

<1.8 

<1.9 

<1.8 

<1.8 

<1.7 

<1.9 

2.51 

<23 

<2 

Benzo(a)pyfene 

asm 

<2 

<2 

<2 

<3 

<2 

<24 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<23 

<2 

Benzo(b)fluoranthene 

.jam 

<3 

<3 

<3 

<4 

<3 

<46 

<4 

<3 

<3 

<3 

<3 

<3 

<3 

<4 

<45 

<4 

Benzofg.h.ijperyfene 


<34 

<34 

<34 

<4.4 

<3.6 

<46 

<4 

<3.6 

<3.7 

<3.6 

<3.6 

<34 

<3.7 

<3.9 

<46 

<4 

Benzo<k)fluoranthene 

am 

<2 

<2 

<2 

<3 

<2 

<24 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<23 

<2 

Chrysene 


<1.7 

<1.7 

<1.7 

<22 

<1.8 

<23 

<2 

<18 

<1.9 

<1.8 

<1.8 

<1.7 

<1.9 

5.6 

<23 

<2 

Dibenzo(a,h)anthracene 

am 

<34 

<34 

<3.4 

<4.4 

<3.6 

<46 

<4 

<36 

<3.7 

<36 

<3.6 

<34 

<3.7 

<3.9 

<46 

<4 

Fluoranthene 

am 

<3.4 

<34 

<34 

<44 

<3.6 

<46 

<4 

<36 

<3.7 

<3.6 

<36 

<3.4 

<3.7 

<39 

<46 

<4 

Fluorene 

am 

<34 

<34 

<3.4 

<44 

<36 

<46 

<4 

<3.6 

<3.7 

<36 

<3.6 

<3.4 

<3.7 

<3.9 

<46 

<4 

lndeno(1 ,2,3-cd)pyrene 

am 

<1.7 

<1.7 

<1.7 

<22 

<18 

<23 

<2 

<1.8 

<19 

<1.8 

<1.0 

<1.7 

<1.9 

<2 

<23 

<2 

Naphthalene 

am 

<17 

<17 

<17 

<22 

<18 

930 

<20 

<18 

<19 

<18 

<18 

<17 

<19 

<20 

440 

<20 

Phenanthrene 

am 

<1.7 

<1.7 

<1.7 

<2.2 

<18 

<23 

<2 

<1.8 

<1.9 

<1.8 

<18 

<1.7 

<1.9 

<2 

<23 

<2 

Pyrene 

am 

<1.7 

<1.7 

<1.7 

<2.2 

<1.8 

<23 

<2 

<1.8 

<1.9 

<1.8 

<18 

<1.7 

<1.9 

<2 

<23 

<2 

Surrogates 


















2,4-DCAA 

% 

88 

100 

104 

60 

100 

108 

80 

112 

64 

84 

64 

96 

68 

100 

104 

64 

2.4,5.6-TCMX 

% 

69 

89 

73 

66 

73 

64 

78 

60 

60 

54 

79 

68 

108 

52 

51 

85 

D6C 

% 

76 

106 

68 

68 

104 

118 

79 

82 

54 

81 

129 

89 

120 

74 

85 

128 

p-le^hyy) 

% 

78 

84 

74 

70 

62 

0 

102 

61 

115 

77 

62 

80 

64 

70 

0 

82 

Metals 


















Aluminum 

mg/Kg 

1100 

2200 

1100 

67 

58 

<3 

190 

120 

170 

220 

210 

43 

100 

120 

360 

260 

Antimony 

_2a£a_ 

<2 

<2 

<2 

<3 

<2 

<230 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<3 

<2 

Arsenic 

mgKg 

<0.5 

<0.5 

<0.5 

<0.7 

<0.5 

<0.7 

<0.6 

<0.5 

<0.6 

<05 

<0.5 

<0.5 

<0.6 

<0.6 

0.81 

<0.6 

Barium 

mgKg 

<20 

<20 

<20 

<26 

<22 

<28 

<24 

<22 

<22 

<43 

<22 

<20 

<22 

<24 

<27 

<24 

Beryllium 

mg/Kg 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

<1 

<1 

<1 

<1 

Cadmium 

"WKfl 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

<1 

<1 

<1 

<1 

Calcium 

moKg 

320 

2200 

240 

320 

200 

180 

600 

350 

320 

53 

160 

110 

320 

420 

760 

550 

Chromium (total) 

mgKg 

2.9 

5 

2.9 

<1 

<1 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

<1 

<1 

<1 

<1 

Cobalt 

mm 

<5 

<5 

<5 

<7 

<5 

<7 

<6 

<5 

<6 

<11 

<5 

<5 

<6 

<6 

<7 

<6 

Qsbes. 

mg/Kg 

<5 

<5 

<5 

<7 

<5 

<7 

<6 

<5 

<6 

1.3 

<5 

<5 

<6 

<6 

<7 

<6 

Iron 

.jam— 

2000 

3200 

2000 

61 

40 

68 

140 

230 

180 

260 

200 

36 

66 

98 

320 

220 

Lead 

mm 

3 

5 

4.1 

1.6 

<1 

1.5 

3 

1.5 

2.1 

<2 

2.6 

<1 

1.3 

3 

12 

5.2 

Magnesium 

mm 

74 

160 

72 

95 

56 

51 

140 

96 

160 

64 

100 

<25 

67 

65 

200 

110 

Manganese 

mgKg 

73 

120 

58 

<1 

<1 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

<1 

1.4 

2.9 

<1 

Mercury 


<0.01 

0.0151 

<0.01 

<0.01 

<0.01 

<0.01 

<001 

< 0.01 

0.011 

<0.01 

0.011 

<0.01 

<0.01 

<0.01 

0.011 

<0.01 

Nickel 


<5 

<5 

<5 

< 200 

<5 

<7 

<6 

<5 

<6 

<11 

<5 

<5 

<6 

<6 

<7 

<6 

Potassium 


54 

84 

47 

<33 

28 

<35 

73 

40 

53 

<54 

<27 

<25 

<28 

54 

110 

<200 

Selenium 

"^B 

<2 

<2 

<2 

<3 

<2 

<3 

<2 

<2 

<2 

<4 

<2 

<2 

<2 

<2 

<3 

<2 

Silver 

mg/Kg 

<2 

<2 

<2 

<3 

<2 

<3 

<2 

<2 

<2 

<4 

<2 

<2 

<2 

<2 

<3 

<2 

Sodium 

mgKg 

171 

32 

141 

211 

<27 

<35 

65 

36 

97 

32 

41 

<25 

67 

41 

130 

43 

Thallium 

mg/Kg 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Vanadium 

mgKg 

2.6 

3.3 

2.4 

<1 

<1 

<1 

14 

<1 

<1 

<2 

<1 

<1 

<1 

<1 

2.9 

16 

Zinc 

mgKg 

<5 

9.8 

6.4 

<7 

6.9 

<22 

<6 

12 

6.8 

<11 

<5 

<5 

<6 

<19 

<22 

11 


I * value is between the Method Detection Limit and the Practical Quanitation Level 
J « value is below the established limit for accuracy 
* -8310s were diluted (1:5) 

•*-8310s were diluted (1:10) 
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Tabid B-15 KSC Background raw data lor soil locations 


” * valua is an ou,,ief and no! usad 1h « analysis to develop the KSC Background screen.ng values 



I = value is between the Method Detection Limit and the Practical Quanitation Level 
J - value is below the established lirrvt for accuracy 
*« 8310s were dHuted(1:5) 

•• *63 10s were diluted (1:10) 
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Table B-15 KSC Background raw data tor soil locations 


value is an outlier and not used in the analysis to develop the KSC Background screening values 




SSC073 

SSC074 

SSC075 

SSC076 

SSC077 

SSC78 

SSC079 

sscoeo 

S SC 081 

SSC082 

SSC083 

SSC084 

SSC085 

S SCO 86 

SSC087 

SSC088 



07/08/98 

07/08/98 

07/08/98 

07/07/98 

07/07/9 8 

06/22/98 

07/08/98 

07/08/98 

07/14/98 

06/26/98 

06/29/90 

06/29/98 

08/12/98 

08/12/98 

08/12/98 

06/29/98 

hmhk'T’^i mrtz ut^icximhhb 

BBB 

hbb 

^^H 

^^^Ml 

^Bl 

MBMI 

BMB 

BBI 

^MMM 

HBB 1 

MMMM 

HM^H 

Mil 

BBI 


l^M! 



WL' [ hi‘M 

ETM 

MUM 

EM 

EEB 

BIBI 

BIBI 

BIB 

EEB 

EM! 

MOB 

MOB 

ROB 

BIB 

<4 


<571 


wvizm 

11 P B 

Km 

BOBI 

B5IM1 

BOB1 

<37 ] 

EE-B 

EM 

<5.1 1 

EEB 

BXB! 

BIB 1 

BIB! 

<4 

exbi 

BIBI 


MFiXm 

d/H 

<471 

<39 1 

<3.5 j 

BIBI 

B£B 

<56 | 

<4.3 

BIB 

EEB 

MSXB 

mob 

MO^M 

<4 

<4.1 

<57 | 

lAldrin 1 



EM 

BIBI 

BIBI 

BIBI 

B£B 

mmm 

■SIB 

<5.1 

<35 

<3.4 

MOB 

BIB 

<4 

<4.1 

MOB 


et^na 

11 IB 

BZXB 

BOB 

■SOB 

EMi 

BXB 

BOM 

E*B 

<51 

BOH 

<3.4 

MOB 

BEB 

<4 

<4.1 

<5.7 


K7i^H 


<*•7 1 

EM 1 

BIB 

MO-^B 

bib 

mum 

EEM 

ES^B 

EEB 

^SXB 

BIB 

Bf 

<4 

<4.1 

<5.7 


MTxTM 

EH 

EM 

EM 

BSB 

■SIB' 

<37 

EH 

EEM 

<5.1 

BOH 

<34 

<34 

Bf 

<4 

<4.1 

<57 


MirlA^'M 

BIB 

<<•? 1 

EM 

BM 

BOB 

■s±ai 

mob 

EEB 

<5.1 

BOH 

<34 

<3.4 

BIB 

<4 

<4 1 

B3B 

iChkxdane (total) i 

HPzn 

Bf 

EBB 

EH 

■fcf 


K£S^B 

BIB 

bib 

BIB 

BILB 

MSXB 

MOB 

BIB 

<4 

<4 1 

BB 


K32HH 

EM 

<471 

EM 

BOB 

■H^B 

<37 

<56 

<4.3 

<5.1 

EM 

BIB 

KH 

bib 

<4 

<4.1 

<57 

Dieldrin 

WFflm 

ElB 

bxhi 

B£IB 

ElB 

BIS 

BIB 

B2IB 

EM 

<5.1 

BOM 

HOB 

M5XB 

BIB 

<4 

<4.1 

<5.7 

Endosutfan 1 

WFjZU 


<47 

EB 

B£BI 

BIB 

BIB 

EH 

EM 

EB 

BM 

BXB 

ROB 

BIB 

<4 

<4.1 

<57 

Endosutfan II (beta) 

M7ZSM 

EM 

<47 


BM 

1MB 

B£B 

BIB 

■? ! ■ 

<5.1 

H£EB 

<34 

Bf 

MOB 

<4 

<4.1 

msm\ 

Endosutfan SuHate 

Bta 

Ell 

mubi 

MOi^B 

M£^B 

mt.m 

bib 

BdLB 

BOH 

BIB 

EEB 

mob 

ROB 

MOB 

<4 

<41 

<571 

Endrin 

n-U'B 

1VM 

em 

MS2DB 

mohi 

bib 

B£B 

BOM 

mmm 

BIB 

BOH 

MSXB 

MOB 

BOH 

<4 

<4.1 

BOB 

Endnn Aldehyde 

•FEU 

B5IB 

BUB 

BOM 

MOB 

EE^B 

<37 

<5.6 

<43 

HO^B 

MOfB 

^SXB 


MOB 

<4 

BOB 

BOOB 

Endhn Ketone 

K'U'I 

M£I^1 

BUB 

• 

M£EB 

BIB 

<37 

<5.6 

<43 

<51 

<35 

<34 

MOB 

BOB 

<4 

<4.1 

bib 

Gamma * BHC (Lindane) 

■FBI 

BILB 

EXE 

EB 

bib 

■OBI 

BIB 

bom 

MZOH 

<51 

BTPB 

HOB 

Bf 

BOH 

<4 

<4.1 

E£B 


U’U'B 

EM 

EM 

MO B 


BIB 

MT1B 

BUM 

BOH 

M£XB 

BEB 

04 

<3.4 

BOB 

<4 

<4.1 

<5.7 


mrzm 

EH 

MH^M 

msoh 

bob 

B SB 

KE9M 

MOB 

bom 

<5.1 

BILB 


ROB 

^£1^1 

<4 

<4.1 

<5.7 


K'U-B 

EH 

<47 

M£T]B 

bkib 

■SOB 

BIBI 

bom 

■***<■ 

BM 

BEB 

BIB 

Bf 

BOB 

<4 

R£SB 

<5.7 

llsodrin 

K'U'B 

EM 

MSXE 

EB 

MOB 

<36 

<37 

<5.6 

<4.3 

<5.1 

BTLB 

<34 

<34 

<39 

<4 

<4.1 

■53EB 


•FEW 

EM 

EM 

MOB 

MOB 

BOB 

MOB 

BOM 

<43 

<5.1 

HUB 

BXB 

MOB 

MOB 

<4 

<4.1 

KB 


WTFlZWL 

<3.8 

<47 

BIB 

ESB 

■<ii Bi 

riB 

witm 

MXOH 

BXB 

MSOM 

BIB 

BXB 

BIB 

<4 

<4.1 

BM 


wrvm 

m 

■SM 

eb 

ElB 

MB 

<37 

MEM 

EM 

BtOB 

BEB 

hob 

BXB 

■SOB 

<80 

<81 

<571 

Arodors (8062) 

^bb 

■■ 

mmmm 

mmmm 

mmmm 

B 

Bl 

B 

B 

B B 

i^^B 

i^^H 


MB 


MMM 

iMgmB 

PC8- 1016/1 242 

Egg 

EM 

em 

H£i^B 

mshi 

<36 

<37 

<56 

BEB 

EM 

EM 

BM 

<34 

K£]^| 

HjjgH^H 

EH 

■SB 



<38 

<47 

<39 

mob 

<36 

BOH 

<56 

HZEB 

<51 

BEB 

<34 

BM 

■SMI 

<40 

<41 

<57 1 



EM 

EMM 

KEB 

<35 

<36 

<37 

<56 

<43 

<51 

<35 

<34 

<34 

■SMI 

EM 

EH 

EM 

IPCB-1248 


<38 

<47 

<39 

MSSMI 

<36 

<37 

<56 

<43 

<51 

<35 

<34 

<34 

BIB 

<40 

<41 

^571 



<38 

<47 

<39 

MO^B 

<36 

<37 

<56 

BEB 

■52BB 

HSMi 

<34 

<34 

BIB 

<40 

<41 

BM 


wrzm 

H£M 

MSMM 

<39 

MSMI 

<36 

<37 

<56 

<43 

IBM 

MEMi 

HUB 

HEOB 

BEB 

<40 

<41 

<57 I 



■ B 

■ 

■ B 

B 

8tSSBl 

BBB 

mmmm 

MHIB 

B 

mmm 

mb 

B MM 

BBB 

BBSi 

BBPi 

B 

n Hi 111 1 W 


<11 

<14 

<12 

<11 

<11 

<11 

BEB 

M3EB 

MXOB 

BM 

H3EB 

BUB 

i <^2 

<12 

1 23 

EEB 


■FEW 

<11 

<14 

<12 j 

<11 

<11 

<11 

1 <17 

MM 

1 <15 

1 

| <10 

<10 

■SM 

<12 

BOH 

BM 


EQ1 

<11 

<14 

EMI 

wsxm 

■M 

■M 

MM 

BEB 

■SMI 

M3M 

BEB 

<10 

BOH 

<12 

<12 

<17 


K'U'B 

<11 

<14 

<12 

<n 

<1? 

<11 

■SOB 

EEB 

<15 

<11 


<10 

EEB 

<12 

<12 

<17 

cgfcmszssuSsnaiH i i mi i— — 

K'U'M 

<11 

<14 

<12 

<n 

<11 

<11 

<17 

1 <13 

<15 

<11 

<10 

hseb 

EEB 

EEB 

eh 

EEB 


■few 

<11 

wsam 

<12 

BOB! 

<11 

<11 

<17 

M3EB 

<15 

<11 

<10 

<10 

t <12 

<12 

<12 

EMI 

lAcffluorien 

■FEW 

IEOH 

wsm 

MXE^E 

<11 

<11 

<11 

<17 

1 <13 

<15 

<11 

<10 

<10 

MSB 

<12 

<12 

<17 


Rl'l 

<11 

<14 

<12 

<11 

<11 

EDI 

<17 

MIEB 

<15 

<11 

<10 

<10 

<12 

<12 

<12 

<17 

CNoramben 

1 JOyfl— 

<11 

<14 

<12 

<11 

<11 

<11 

<17 

<13 

<15 

<11 

<10 

<10 

<12 

<12 

<12 

<17 

Dacthal 

i mttem 

M3DMI 

BOB 

<12 

<11 

<11 

<11 

<17 

<13 

<15 

<11 

<10 

IBEB 

<12 

<12 

<12 

<17 


IHH31 

KM 

<14 

<12 

<11 

<11 

<11 

<17 

<13 

<15 

<11 

<10 

BIB 

<12 

<12 

<12 

<17 


IMTEM 

MSM 

<14 

<12 

<11 

<11 

<11 

<17 

MIEB 

<15 

<11 

<10 

EM 

<12 

<12 

<12 

<17 


IBT52M 

EM 

<14 

<12 

<11 

<11 

<11 

<17 

| <13 

<15 

<11 

<10 

1 <10 

<12 

IBM 

KESB 

EH 


IHH7H 

EM 

<14 

<12 

<11 

<11 

<11 

<17 

BEB 

bom 

<11 

<10 

IHE3EB 

IBM 

1 <^2 

| <12 

UR 1 

MCPA 

1MFS2H 

I 2£B 

\msrn 

WSEM 

1BOM 

IB>£B 

BHM 

IBM 

mwm 

BUB 

1BITB 

IM3EMI 

BEB 

BEB 

BEB 

I^^B 

EEZB 

MCPP 

IK'Ul 

b&m 

iEsa 

g-? T '1 

IB23M 

BKB 

EKEfl 

IB2B 

BSjB 

EBB 

eeh 

EEB 


BEB 

IEM 

BEB 

EEM 


IK-li/H 

EDM 

tm 

m 

MSB 

<11 

<11 

<17 

mseb 

BEB 

1 <11— 

IBEB 

bm 

EEB 

<12 

<12 

H3EB 

iPidoram 

K-W 

BOM 

■n 

asm 

MM 

<11 

<11 

<17 

M3EB 

H3EB 

MM 

IBM 

IBM 

IB5EB 

<12 

<12 

1 <171 


I « value is between the Method Detection Limit and the Practical Quanitation Level 
J * value is below the established limit tor accuracy 
4 ■ 8310s were diluted (1:5) 

44 *031 Os were diluted (1:10) 






































Table B-15. KSC Background raw data for soil locations. "* - value is an outlier and not used in the analysis to develop the KSC Background screening values 


| lB Tr< 


SSC073 SSC074 SSC075 SSC076 SSC077 SSC78 SSC079 SSC080 SSC081 SSC082 SSC063 SSC084 SSC085 SSC086 SSC087 SSC088 
07/W9B 07*8*8 07/0*98 07/07/96 07/07/96 06/22/96 07/08/98 07/08/98 07/14*8 0*26/96 0*29*8 0*29*6 0*12*8 0*12*8 0*12*8 06*9*8 


imm 








1 Fluoranthene 
Ruorene 




IPhenanthrane 


ISS3 


12,4-DCAA 
12,4,5, 6-TCMX 


I1IS3 




iktobi 


IK'UII 


| U?!iVTnl 


IE SI 


rcoi 


■ El — 

l Eim 

■ ■u i - u m Mjim 

I E— 

l E^iEai 

I E— 

lElftUi 


a ms mw.:.#* :j< I 




Nickel 
Potassium 


I £23 




Thallium 

Vanadium 


Era 


l * value is between the Method Detection limit end the Practical Quanitation Level 
J > value is below the established limit for accuracy 
• - 8310s were diluted (1:5) 

•**8310s were diluted (1:10) 
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Table B-15. KSC Background raw data tor soil locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values. 




SSC073 

SSC074 

SSC075 

SSC076 

SSC077 

SSC78 

SSC079 

SSCO0O 

SSC081 

SSC082 

SSC083 

SSC084 

SSC085 

SSC086 

SSC087 

SSC088 



07/08/98 

07/08/98 

07/08/98 

07/07/98 

07/07/98 

06/22/98 

07/08/98 

07/08/98 

07/14/98 

06/26/98 

06/29/98 

06/29/98 

08/12/98 

08/12/98 

08/12/98 

06/29/98 

I Other Parameters 




















KSl 

mem 

MM 

0.84 

0.9 

0.82 

0.72 

0.58 

MM 

0.66 

1.1 

096 

0.92 

0.91 

1.1 

0.7 

HUHI 



23 

12 

22 

8 

9 

20 

27 

27 

31 

9 

4 

6 

SEES 

14 

27 

47 

Percent Solids 

% 

87 

70 

85 

94 

91 

^ESB 

59 

77 

65 

94 

96 

96 

84 

83 

81 

58 


s. u. 

BCEH 

■COB 

4 4 

4.7 

4.8 

<6 

42 

4.2 

7.6 

5.8 

5.9 

6.2 

6.6 

6.7 

6.7 

7.4 




% 

mtm 

100 

100 

999 


kS 

HUH 


heh 



MuHH 

KZ2H 

meh 

helubi 



% 

HUH 

HUH 


huh 

99.9 

BE3H 

PMEH 

HUH 

HUH 

huh 

■-.'•I-H 

HUH 

HUS 

BCM 

EM 

HgDB 

imrr 

% 

91.9 

94.6 

84 

msm 

KM 

EM 

hum 

huth 

MM 

hum 

HUH 

Ea 

EM 

HUH 

HUH 

KE2H 

[Texture (No. GO) 

% 

mum 

HUH 


EU 

eh 

EH 

mzkm 

huh 

■mu 

HUH 


Ea 

HEIM 

na 

KOI 

H-MH 


H 

WEHM 



1 *1 

KM 

Mill 

huh 

IM1IH 

BEBB 

HUH 

46.9 

32 

EM 

HIJM 

Ea 

EEM 


MEBB 

IE5H 

M3EH 

BBJH 

HOES 

hm 

HOI 

boh 

HESS 

Ha 

hzh 

hoes 

H9I 

IBM 

BdU 

HU 

KSU 


BETEFB 

Ksasa 

Bi-iiOJ 



EPvffia 

miuji 

EFvH^l 

HE3E3 

HvUoa 

BESZH 

WEM2M 

Ejggl 

IESSE3I 

EBEjl 

EK-ttOl 

E-vIl'M 


I - value is between the Method Detection Limit and the Practical Quanitation Level 
J > value is below the established limit tor accuracy 
* « 8310s were diluted (1:5) 

” *83105 were diluted (1:10) 


















230 


Table B-15. KSC Background raw data tor soil locations *" « value is an outlier and not used in the analysis to develop the KSC Background screening values 




SSC089 

06/29/98 

SSC090 

06/29/98 

SSC091 

08/12/98 

SSC092 

06/12/98 

SSC093 

06/13/96 

SSC94 

07/14/98 

SSC095 

07/14/98 

SSC096 
07/1 4>98 

SSC097 

07/14/96 

SSC096 

06/21/96 

SSC099 

06/21/98 

SSC100 

08/21/98 

SSC101 

07/27/96 

SSC102 

07/27/98 

SSC103 

06/29/98 

SSC104 

06/29/96 

iM^MB!y!"!T?7?7 , i-:!i;i? lililMi- ’ lULJLll^MiMB 

BBBR 

■■■I 

BBBM 

BR 

BBBB 

RBR 

■EBB 

RBI 

BBR 

RBR 

RBR 

RBR 

BRR 

BRR 

BRR 

BRRB 



R^l 

R££M 

<44 

<4.1 

<4 4 

<6.7 

<4.1 

<39 

<4.4 

<3.6 

<6.7 

<15 

<43 

B2IR 

BCTpi 

BCT^ 

<54 

4,4’ - DOE 


<36 

<44 

<4.1 

<44 

<6.7 

<41 

BM 

<44 

<36 

<67 

<15 

<43 

<38 

BCTM 

exr 

<54 


K-!^-U 

<36 

<4.4 

<4 1 

<44 

<6.7 

<4 1 

<39 

<44 

BCTM 

<6.7 

<15 

<43 

<36 

BCTM 

<68 

<54 

Aldrin 

K'US 

<36 

<44 

<4 1 

<4.4 

<67 

<4 1 

<3.9 

<4.4 

<36 

<6.7 

<15 

<43 

ROT 

BCTR 

RIR 

<54 


Bvi/H 

rot 

<44 

RSuDR 

<4.4 

<67 

<41 

BEXR 

<44 

<36 

<8.7 

<15 

EOT 


<38 

BOER 

BCTR 


wrzzm 

RUM 

<44 

R2XR 

<44 

<6.7 

<4 1 

asoa 

<44 

<36 

<6.7 

<15 

<4.3 

ROT 

<38 

BCTM 

BCTR 

Chfordane (alpha) 



<4.4 

<4 1 

<4.4 

<6.7 

<41 

EOB 

<44 

EM 

<6.7 

<15 

EM 

■EOT 

<38 

E2M 

<54 


R-U'l 

■SUB 

RflB 

<4 1 

EM 

<6.7 

<4.1 

<39 

<4.4 

<3.6 

<6.7 

<15 


B££R 

BCTM 

<6.8 

<54 

Chlordane (total) 

R'UI 

tmm 

EM 

<4 1 

<44 

<6.7 

<4.1 

<39 

<4.4 

fctti 

<6.7 

<15 

ss 

BCTM 

BCTM 

<68 

<5 4 


W7zm 

beeot 

<44 

<4.1 

<4.4 

<6.7 

<4.1 

<3.9 

<4.4 

■hi a 

bctm 

<15 

EM 

BCTM 

BCTM 

<68 

BCTM 

Dieldrin 

R'W 

BSEOT 

<44 

<4.1 

<4.4 

<6.7 

<4.1 

<39 

<4.4 

B£ER 

mrm 

<15 

EM 

BOR 

BCTM 

<6.8 

BOR 

EndoeuHanl 

wrzm 

gVM 

<44 

<4 1 

<4.4 

<6.7 

<4.1 

BCTM 

<44 

<36 

BOR 

<15 

<43 

msm 


<6.8 

BCTM 

EndosuHan II (beta) 

wmm 

BEEXR 

<44 

<4 1 

<44 

<6.7 

<4.1 

<39 

<44 

<3.6 

<6.7 

<15 

<43 

ROT 

<38 

<68 

BOR 

Endosullan Suit ate 

■Ml 

bctm 

IE£XR 

<4.1 

<44 

BM 

<4.1 

BM 

<44 

<36 

<6.7 

<15 

EM 

exr 

BCTM 

<68 

BCTM 

Endrin 

■Ml 

BIB 

«!■ 

<41 

<44 

<67 

<4.1 

<39 

<4.4 

EM 

<6.7 

<15 

EM 

<3.8 

^SOB 

<68 

BCTM 

Endrin Aldehyde 

rot 

■SOB 

rim 

<4.1 

mXWW 

<6.7 

EOT 

<3.9 

<4.4 

EMI 

<6.7 

<15 

EM 

BITE 

<38 

<6.8 

BCTM 

Endrin Ketone 

wmm 

R£XR 

<44 

<4.1 

■Z2R 

<6.7 

<4.1 

<3.9 

<4.4 

EM 

<6.7 

<15 

iBW 

BiB 

<38 

<6 8 

BCTR 

Gamma • BMC (Lindane) 

BUB 

ROT 

<44 

<4.1 

rot 

<67 

<4.1 

EM 

<44 

<36 

<6.7 

<15 

■SOB 

BCTM 

BCTM 

<68 

<5.4 


■Ml 

■cor 

<4.4 

<4.1 

<44 

<6.7 

<4.1 

EM 

<44 

<36 

EM 

<15 

<4 3 

BCTM 

BCTM 

BUM 

<54 


B'UB 

■SOB 

<44 

<4 1 

<44 

<6.7 

<41 

<3.9 

<44 

<36 

<6.7 

<15 


BORI 

BCTM 

eob 

<54 


wmm 

<36 

wsn m 

<4.1 

<44 

<6.7 

<4.1 

<3.9 

<44 

<36 

<6.7 

<15 

em 

RJR 


exr 

bctm 

Isodrin 

B'UI 

<3.6 

<4.4 

<4.1 

<44 

<67 

<4.1 

EM 

<4.4 

ROW 

<67 

<15 


<3.8 

KTR 

<68 

^^M 


m 

Rj££R 

<44 

<4.1 

<44 

<6.7 

<4 1 

<3.9 

<4.4 


<6.7 

<15 

<43 

<38 

<38 

<6.8 

<54 

Mi rex 

■Ml 

EM 

<44 

<4.1 

<4.4 

<6.7 

<4.1 

BOR 

<4.4 

BCTM 

BOR 

<15 

<4.3 

RB 

BOR 

<68 

<54 


■mi 

BSlER 

<44 

<62 

<88 

EUR 

<81 

<76 

<66 

<72 


EM 

<87 

E£R 

mnm 

<60 

BCTM 

Arocloft (8062) 

BRR 

■ 

R^R 

■ 

IM^RI 

RR 

RR 

BUR 

RMI3 

R 

R 





RR 

M 

PCB'1016/1242 

K!^ 

<36 

<44 

<41 

<44 

<67 

<41 

<39 

<44 

<36 

<67 

EM 

<43 

BEE 

<38 

<68 

<54 


17331 

<36 

<44 

<41 

<44 

<67 

EM 

<39 

<44 

<36 

<67 

EM 

EM 


<38 

<68 

<54 


■mi 

<36 

<44 

<41 

<44 

<67 

<41 

<39 

<44 

<36 

EM 

EM 

EM 

RR 

<38 

<68 

<54 

PCB-1248 

17331 

<36 

<44 

<41 

<44 

<67 

<41 

<39 

<44 

<36 

<67 

mil 

<43 

RIR 

<38 

<68 

<54 

PCB-1254 

■7331 

<36 

<44 

<41 

<44 

<67 

<41 

<39 

<44 

EM 

<67 


■BM 


RIR 

<68 

ROT 

PCB-1260 

rot 

<36 

<44 

<41 

<44 

<67 

<41 

<39 

<44 

<36 

<67 

bem 


EOT 


BSZ3B 


Chlorinated Herbicides (8151) 

I^BR 

wmm 

HSISB 

HiM# 

^RR 

b^sr 

R8HR 


RR 


RR 

RR 

RRH 

R 

gl 

R R 


P 1 ||| ||| | | « 

R331 

<n 

<13 

<12 

<13 

<20 

<12 

<12 

<13 

<11 

EZR 

ESR 

<13 

<11 

<12 

<21 

<16 


R'Ul 

<n 

KEEfli 

<12 

EOER 

<20 

<12 

<12 

<13 

<11 

■EEZRi 

EH-BI 

<13 

<11 

<12 

<21 

<16 


RU1 

<n 

ROT 

<12 

BUM 

<20 

<12 

<12 

<13 

<n 

BSiR 

<45 

<13 

<11 

<12 

<21 

<16 


RCTj 

RDM 

BM 

<12 

RER 

<20 

<12 

<12 

<13 

<11 

<20 

EM 

EM 

<11 

B3ER 

<21 

ROT 


■M'M 

<11 

BOOT 

<12 

RER 

<20 

<12 

<12 

EM 

<11 

<20 

EM 


RIR 

ROT 

<21 




■BOB 

BM 

<12 

HER 

<20 

<12 

EM 

^13 

<11 

<20 


<13 



<21 

<16 

Adfluoden 

tmOa 

<11 

bhot 

BUM 

HER 

<20 

<12 

<12 

ROT 

<11 

<20 

■CM 

■BM 

<n 

ROT 

<21 

RIR 


usma 

<11 

<13 

<12 

EER 

<20 

<12 

EM 

<13 

<ii 

<20 

EM 


RIR 


ROT 

RIR 

^*1 ■! ii ■■ w>li an 

umoramoen 

US * 0 

<11 

BSER 

<12 

EM 

<20 

EM 

<12 

<13 

<11 

<20 


<13 


<12 



Dacthal 

W'Kfl 

<11 

B^B 

<12 

<13 

<20 

<12 

<12 

EM 

<it 

<20 

<45 

<13 

<11 

<12 

<21 

<16 


taOSa 

<11 

<13 

<12 

<13 

<20 

<12 

<12 

<13 

<11 

<20 

<45 

EM 

<11 

<12 

<21 

<16 


ust* 0 

<11 

<13 

<12 

<13 

<20 

EM 

<12 

<13 

<11 

<20 

<45 


<n 

<12 

WEI R 

<16 

l!EiS!T!5^ 

■7331 

<11 

b*km 

<12 

<13 

<20 

EM 

<12 

<13 

<11 

<20 

<45 

EM 

ROT 

<12 

BEE 

<16 


■7331 

edb 

EEB 

B3EM 

EEB 


BXER 

BSERI 

EM 

RR 

flKSR 

EER 



RERi 

msm 

EM 

MCPA 

■!Mi31 

BUM 

RER 

B£R 

KSM 

EUR 

EM 

BEER 

BSE&IR 

WZEZM 

EM 

B-1M 

WEZM 


BCTM 

msm 


MCPP 

■7331 

ElM 


RSOT 

wssm 

ehr 

EBM 

EM 

BSER 


■mail 

B£2R 

jBI 

bctm 

BEER 

BCTM 



■7331 

<11 

<13 

■SIM 

EM 


im 

bum 

eer 

RR 

RJ^jRi 

■SOB 


RIR 

BSE 

BIDB 

■nr eg 

Pfckxam 

■7331 

<11 

<13 

<12 

<13 

<20 

<12 

<12 

<13 

<n 

<20 

<45 

<13 


<12 . 

<21 

<16 


I * value is b etween the Method Detection Limit and the Practical Ouanitation Level 
J m value is below the established limit for accuracy 
* » 8310s were diluted (1:5) 

“ >831 Os were dHuted (1 10) 














































Table B-15. KSC Background raw data lor soil locations 


= value Is an outlier and not used in the analysis to develop the KSC Background screening values 




SSC089 

SSC090 

SSC091 

SSC092 

SSC093 

SSC94 

SSC095 

S SC 096 

SSC097 

SSC098 

SSC099 

SSC100 

SSC101 

S SC 102 

SSC103 

SSC104 



06/29/98 

06/2998 

08/12/98 

08/12/98 

08/13/98 

07/14/98 

07/14/98 

07/14/98 

07/14/98 

08/21/98 

08/21/98 

08/21/98 

07/27/98 

07/27/98 

06/29/98 

06/29/98 


MMK 


I^BBi 

■■1 

HiiBB 

BBBB 

BBBB 

■BBB 

BBBB 

BBBB 

!■■■ 

BBBB 

BBBB 

i mmm 



IBBH 


R¥l 

<T0 

<22 

^51— 

nag— 

<34 

"3T — 


BE22BB 

B2LBI 






BB^IBI 

B£tBI 


KUS 

<ib 

<22 

■SB 

msm 

<34 

<21 

KB 

Bl 11 

KM 

<34 


<22 

<19 

<19 

■PVBi 

WSMA 


B'Ul 

■Sim 

<22 

<21 

<22 

<34 

<21 

! <20 

mnm 


<34 


<22 

<19 

<19 


BSB 


B'Ua 

1 HB 

<4.4 

<4.1 

<44 

<6.7 

<4.1 

■SOB 

l <4 4 

<36 

<6.7 

<15 

<4.3 

<3.8 

■TETB6 



Anthracene 

BUI 

Ulh 

<23 

<21 

<23 


msm 

Kg 

KB 

<19 

<35 

<77 

<22 

<19 

B^M 

BGM 

<28 

i-iriK^n 1 iii n MBBBIBBII^BB'HBBliWIlBi 

R'Ul 

mssm 

<2.2 

<2.1 

w&rm 

Em 

E3B1 

<2 

12 

<1.8 

<34 

<7.6 

<22 

nr*-" 

BBDBB 


<2.7 


BUI 

<2 

<3 

<2 

<3 

<4 

<2 

<2 

<3 

<2 

<4 

<9 

<3 

<2 


<4 

<3 


BiMJB 

KSBI 

<4 

41 

<4 

<6 

<4 

<4 

7.9 

<3 

<6 

<14 

<4 

<3 

<3 

<6 

<5 


BMJB 

BSXK 

<4.5 

26 

<4.4 

<6.6 

<4.1 

<4 

K££BI 

■££■ 

B££BI 

<15 

<4.4 

KM 

KB 

<6.9 

<5.4 


R'US 

<2 

<3 

11 

41 

<4 

<2 

<2 

K£BI 

BE9H 

BSIH 

<9 

<3 



<4 

<3 


K-UB 

E9 

<2.2 

<2.1 

<2.2 

<34 

<2.1 

<2 

ran 

<1.8 

<3.4 

<7.6 

<2.2 

nrg— 

I <1.9 

<34 

<2 7 

Lhbenzot a,h)anth racene 

■i'U'l 

mmm 

<4.5 

<4.2 

BSJUB 

<68 

<4.1 

<4 

EKB 

rrrai 

<68 

<15 

<4.4 

■ 

■SIS 

B£OB 

B£OB 

Fluoranthene 

KW 

mrm 

<4.5 

<4.2 

<4.4 

101 

<4.1 

<4 

ejxbi 

MSSMi 

mum 

<15 

EKB 





Fluorene 

Bl'UB 

KM 

<45 

<42 

<4.4 

<6.8 

<4.1 

<4 

EQB 

BSESBB 

IE33B 

<15 

VfFH 

■STTBI 

53 

53 

K9H 


WFETW 

<18 

<2.2 

5.5 

<22 

<34 

<2 1 

<2 

KJ^B 

eeb 

<3.4 

<7.6 

<22 

<19 

<19 

<3.4 


Naphthalene 

B'Ul 

<18 


KB 

wssm 

<34 

<21 

Efl 

W53k Bl 

KB 

<34 

<76 

<22 

<19 

<19 

<34 

<27 

Phenanthrene 

BS-UB 

BSEH 


■SOB 

<2.2 

88 

<2 1 

<2 



<3.4 

<7.6 

<22 

<19 

<1.9 

<34 

<2.7 


BL-UB 

<1.8 

<22 

<2.1 

320 

101 

<2.1 

<2 

BSE1 B 

■'Tf 

B$TBI 

B£M 




<3.4 

<2.7 

Surrogates 









2,4-DCAA 

% 

44 

60 

108 

156 

144 

88 

54 

mmm 

46 

64 

136 

86 

56 

66 

52 

56 

2,4,5,6-TCMX 

% 

56 

50 

71 

74 

40 

61 

89 

88 

101 

42 

BE3B 

45 

45 

IBM 

68 

71 


% 

85 

60 

WBSM 

BDOB 

54 

82 

■BEM 

bem 

134 

66 

■BTE1B 

71 

56 


85 

S3 


% 

79 

BD&9B 

90 

86 

74 

98 


Kl 

80 

76 


79 

68 

85 

75 

61 

Metals 

Bl 









Aluminum 

Ba'-U-H 

muom 

mm 

790 

930 

220 

1700 

6300 


3600 

4300 

3200 

590 

BPM 

320 

8900 

310 


K'UI 

<2 

<3 

<2 

<3 

<4 

<2 

<2 

<3 

<2 

<4 

<9 

<3 

K£Bi 

<2 

<4 

<3 


KMJ'B 

<0.5 

<0.7 

<0.6 

<0.7 

<1 

B3XBI 

KEOB 

<0.7 

B33E9B 

bqub 

W 

<0.6 

<0.6 

<0.6 

<1 

<08 

i Barium 

BZ'Ua 

<22 

<27 

<25 

wssm 

<41 

w&mm 

msam 

<27 


kb 


<26 

<23 

<23 

<41 

<32 


BL'-UB 

<1 

<1 

<1 

<1 

<2 

<i 

<1 

<1 

<i 

<2 

<4 

<1 

<1 

<1 

<2 

<2 [ 

Cadmium 

K'Ul 

EB 

<1 

<1 

<1 

<2 

<i 

<1 

<1 

<i 

<2 

<4 

<1 

<1 

<1 

<2 

<2 

Calcium 

■u'U'B 

b».:b 

1300 

2400 

830 

1500 

1500 

mirm 


bh»;«b 



910 

360 

MM 


680 

Chromium (total) 

■u/U'l 

3 

2 

<1 

1.6 

<2 

2 

6.4 

13 

5.7 

6.3 

4 

<1 

<1 



<2 

Cobalt 

■a'Ul 

<5 

<7 

<6 

<7 

<10 

<6 

<6 

<7 

<5 

<10 

<23 

<6 

<6 

<6 

<10 

<8 


BuMl/B 

<5 

<7 

<6 

<7 

<10 

<6 

<6 

<7 

<5 

18 

<23 

<6 

<6 

<6 

<10 

<8 


BETCB 

1000 

1300 

720 

840 

200 

1700 

2500 

6100 

1900 

1700 

6400 

530 

160 

94 

8700 

160 


E'iJl 

3.4 

4 

4.5 

4 

3.5 

IS 

4.5 

6.3 

3.6 

17 

16 

2.5 

2 

<1 

8 

5.5 


ULl'U'— 

230 

170 

320 

150 

200 

200 

390 

690 

230 

bts:b 

Bil'M 

mriBi 

mum 

68 

560 

230 


■fob 

0.1 

12 

10 

1.9 

<2 

12 

20 

8.4 

10 

BETH 


1.6 


<1 

IS 

4.4 


E.'V'1 

0.012 1 

<0.01 

0.026 

0.021 

<0.02 

0.028 

aQ2 

0.05 

KXIDQi 

0.16 

0.19 

0.021 

Kuna 

<001 

B'lFB 

KIM 

Nickel 

K-Ul 

<5 

<7 

<6 

<7 

<10 

<6 

<6 

<7 

<5 

<10 

<23 

<6 

<6 

<6 

BSM 



Em 

<180 

<220 

75 

45 

82 

86 

100 

■K3 

53 

530 

300 

55 

32 

BSM 




acrca 

<2 

<3 

<2 

<3 

<4 

<2 

<2 


<2 

4 

<9 

<3 

<2 


<4 



K'Ua 

<2 

<3 

<2 

<3 

<4 

<2 

<2 

<3 

<2 

<4 

<9 

<3 

<2 

<2 

<4 

<3 


■feb 

52 

38 

35 

<33 

<51 

Bl 

130 

320 

50 

240 

130 

130 

40 

51 

190 

62 

Thallium 

■fkb 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

<1 

<1 

<2 

<4 

<1 

<1 

<1 

<2 

<2 


■FEB 

3.6 

3.4 

2.1 

3 

<2 

43 

4.4 

9 

4.9 

24 

14 

<1 

1 

<1 

9.1 

<2 


_2s£a_ 

6.7 

12 

<6 

<7 

<10 

6.6 

<6 

<7 

<5 

26 

BIM 

<6 

<6 

<6 

25 

15 


I - value is between the Method Detection Limit and the Practical Quanitation Level 
J - value is below the established limit for accuracy 
•* 8310s were diluted (1:5) 

•* -8310s were diluted (1.10) 




























N> 

W 

N> 


I * value is between the Method Detection Limit and the Practical Quanilation Level 
J « value Is below the established limit lor accuracy 
*« 8310s were diluted (1:5) 

** -8310s were diluted (1:10) 
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Table B-15 KSC Background raw data tor sort locations "* * value Is an outlier and not used in the analysis to develop the KSC Background screening values 




SSC105 

6/29/98 

SSC106 

07/27/98 

SSC107 

07/27/98 

SSC108 

06/29/98 

S SC 109 
07/08/98 

SSC110 

7/8/98 

SSC111 

06/22/98 

SSC112 

06/22/98 

SSC113 

08/13/98 

SSC114 

07/14/98 

SSC115 

00/20/98 

SSC116 

08/20/98 

SSC117 

08/21/98 

j SSC118" 
08/28/98 










duplicate 









Organochlorlne Pesticides (8081) 


















4.4* - DDD 

OtfKQ 

<56 

<53 

<3.6 

<3.7 

<3.4 

<35 

<39 

<3$ 

<49 

<48 

<10 

<4 

<56 

<6 

<6.3 

<52 

4.4' -DDE 


<5.6 

<53 

<3.6 

<3.7 

<3.4 

<3.5 

<39 

<3.6 

<49 

<4.8 

<10 

<4 

<56 

<6 

<63 

<52 

4.4 - DDT 

mq/kq 

<5.6 

<53 

<3.6 

<3-7 

<3.4 

<35 

<3.9 

<3.6 

<4.9 

<48 

<10 

<4 

<5.6 

<6 

<6.3 

<52 

AJdrin 


<56 

<53 

<3.6 

<37 

<34 

<35 

<39 

<36 

<4.9 

<48 

<10 

<4 

<5.6 

<6 

<6.3 

<5.2 

Alpha * BHC 

no«o 

<56 

<53 

<3.6 

<3.7 

<34 

<3.5 

<3.9 

<3.6 

<4.9 

<4.8 

<10 

<4 

<56 

<6 

<6.3 

<52 

Beta - BHC 

PO^O 

<5.6 

<5.3 

<3.6 

<3.7 

<34 

<3.5 

<3.9 

<36 

<49 

<4.8 

<10 

<4 

<5.6 

<6 

<6.3 

<52 

CNordane (alpha) 

PO^O 

<5.6 

<53 

<3.6 

<3.7 

<3.4 

<3.5 

<3.9 

<3.6 

<4.9 

<4.8 

<10 

<4 

<5.6 

<6 

<63 

<5.2 

ChkKdane (gamma) 

PO^O 

<56 

<53 

<3.6 

<3.7 

<3.4 

<3.5 

<3.9 

<3.6 

<4.9 

<4.8 

<10 

<4 

<5.6 

<6 

<6.3 

<5.2 

Chkxdane (total) 

PQfcQ 

<56 

<53 

<36 

<3.7 

<3.4 

<3.5 

<3.9 

<3.6 

<49 

<4.8 

<10 

<4 

<5.6 

<6 

<6.3 

<5.2 

Delta* BHC 


<5.6 

<5.3 

<3.6 

<3.7 

<3.4 

<3.5 

<3.9 

<3.6 

<49 

<4.8 

<10 

<4 

<5.6 

<6 

<6.3 

<5.2 

Dieldrin 

M'Kfl 

<5.6 

<5.3 

<3.6 

<3.7 

<34 

<35 

<3.9 

<36 

<49 

<4.8 

<10 

<4 

<5.6 

<6 

<63 

<5.2 

EndosuHanl 

po'Kfl 

<5.6 

<5.3 

<3.6 

<3.7 

<3.4 

<3.5 

<3.9 

<36 

<4.9 

<4.8 

<10 

<4 

<5.6 

<6 

<6.3 

<52 

Endosutfan II (beta) 

PO'KO 

<5.6 

<5.3 

<3.6 

<3.7 

<3.4 

<3.5 

<39 

<36 

<4.9 

<48 

<10 

<4 

<5.6 

<6 

<6.3 

<5.2 

Endosultan SuHate 


<5.6 

<5.3 

<3.6 

<3.7 

<3.4 

<3.5 

<3.9 

<3.6 

<4.9 

<4.8 

<10 

<4 

<5.6 

<6 

<6.3 

<52 

Endhn 

voKe 

<5.6 

<53 

<3.6 

<3.7 

<3.4 

<35 

<3.9 

<3.6 

<49 

<48 

<10 

<4 

<5.6 

<6 

<63 

<5.2 

Endrin Aldehyde 

MTKfl 

<5.6 

<5.3 

<3.6 

<37 

<34 

<35 

<3.9 

<3.6 

<49 

<48 

<10 

<4 

<5.6 

<6 

<63 

<52 

Endrin Ketone 

f&KQ 

<56 

<53 

<3.6 

<3.7 

<34 

<3.5 

<39 

<3.6 

<4.9 

<48 

<10 

<4 

<5.6 

<6 

<6.3 

<5.2 

Gamma • BHC (Lindane) 

pqKq 

<5.6 

<5.3 

<36 

<3.7 

<3.4 

<35 

<3.9 

<3.6 

<4.9 

<4.8 

<10 

<4 

<56 

<6 

<6.3 

<5.2 

Heptachlor 

a 

<5.6 

<5.3 

<36 

<3.7 

<3.4 

<35 

<3.9 

<3.6 

<49 

<4.8 

<10 

<4 

<56 

<6 

<63 

<5.2 

Heotachlor Epoxide (a) 

vqKb 

<5.6 

<5.3 

<3.6 

<3.7 

<3.4 

<35 

<3.9 

<3.6 

<49 

<4.8 

<10 

<4 

<56 

<6 

<63 

<52 

heptachlor Epoxide (b) 

P & Kg 

<5.6 

<5.3 

<3.6 

<37 

<34 

<35 

<39 

<3.6 

<49 

<48 

<10 

<4 

<5.6 

<6 

<63 

<52 

Isodrin 

P0*Q 

<5.6 

<5.3 

<36 

<3.7 

<34 

<35 

<39 

<3.6 

<4,9 

<48 

<10 

<4 

<5.6 

<6 

<6.3 

<5.2 

Methoxychlor 

pq/kq 

<5.6 

<5.3 

<3.6 

<3.7 

<3.4 

<3.5 

<3.9 

<3.6 

<49 

<48 

<10 

<4 

<56 

<6 

<63 

<52 

Mirex 

j&Kq 

<5.6 

<5.3 

<36 

<3.7 

<3.4 

<3.5 

<39 

<3.6 

<4.9 

<4.8 

<10 

<4 

<5.6 

<6 

<63 

<52 

Toxaphene 

rt Ko 

<5.6 

<5.3 

<73 

<74 

<3.4 

<70 

<78 

<72 

<49 

<4.8 

<210 

<00 

<110 

<120 

<130 

<100 

Aroclora (8082) 


















PCB-101 6/1242 

PB^O 

<56 

<53 

<36 

<37 

<34 

<35 

<39 

<36 

<49 

<48 

<100 

<40 

<56 

<60 

<63 

<52 

PCB-1221 

rt* 0 

<56 

<53 

<36 

<37 

<34 

<35 

<39 

<36 

<49 

<48 

<100 

<40 

<56 

<60 

<63 

<52 

PC B- 1232 

PO/Kg 

<56 

<53 

<36 

<37 

<34 

<35 

<39 

<36 

<49 

<48 

<100 

<40 

<56 

<60 

<63 

<52 

PCB-1248 


<56 

<53 

<36 

<37 

<34 

<35 

<39 

<36 

<49 

<48 

<100 

<40 

<56 

<60 

<63 

<52 

PCB-1254 

p0/Kq 

<56 

<53 

<36 

<37 

<34 

<35 

<39 

<36 

<49 

<48 

<100 

<40 

<56 

<60 

<63 

<52 

PCB-1260 

pg^Kg 

<56 

<53 

<36 

<37 

<34 

<35 

<39 

<36 

<49 

<48 

<100 

<40 

<56 

<60 

<63 

<52 

Chlorinated Herblcldea (8151) 


















2*(2,4.5-TrichkKOphenoxy)propionic acid (2,4,5 - TP) (Silvex) 

WKfl 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

2.4,5-Trtchkxophenojry acetic acid (2,4,5 * T) 

pg^Kg 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

2,4-Dichlofophenoxy acetic acid (2,4 - D) 

«*0 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

3.5-DCBA 

pg^Kg 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

4-(2,4-Dichlorophenoxy)butyric add (2.4 • DB) 

po*g 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

A Mil jj r_i-i_K_n_r»_nl 

4 - rwropneooi 

pfl*g 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

Adfluorfen 

pg'Ko 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

Bentazon 

po'Ko 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

CWoramben 

pg^fl 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

Dacthal 

pg'Kg 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

Daiapon 

pg*g 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

Dicamba 

M'Kfl 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

Dichioroprop !2-(2,4-Dichkyophenoxy)proponc add! 

pg/Kg 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

Dinoaeb 

p g^g 

<17 

<16 

<11 

<11 ! 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

MCPA 

pg*g 

<170 

<160 

<220 

<230 

<100 

<210 

<240 

<220 

<150 

<150 

<620 

<240 

<340 

<360 

<380 

<310 

MCPP 


<170 

<160 

<220 

<230 

<100 

<210 

<240 

<220 

<150 

<150 

<620 

<240 

<340 

<360 

<380 

<310 

Pentachlorophenol 

MTKD 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 

Pidoram 

pg«o 

<17 

<16 

<11 

<11 

<10 

<11 

<12 

<11 

<15 

<15 

<31 

<12 

<17 

<18 

<19 

<16 


t * value is between the Method Detection Limit and the Practical Quanitation Level 
J - value Is below the established limit for accuracy 
•« 6310s were diluted (15) 

** -8310s were diluted (1:10) 
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TaW® B-15 KSC Background raw data for soil locations *" - value is an outlier and not used in the analysis to develop the KSC Background screening values 



I - value is between the Method Detection Limit and the Practical Quanitation Level 
J * value is below the estaWished limit for accuracy 
* * 8310s were diluted 0 '5) 

- «8310s were diluted (1:10) 
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Table B*15. KSC Background raw data for soil locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values. 



SSC1Q5 

6/29/98 

SSC106 

07/27/98 

SSC107 

07/27/98 

S SC 108 
06/29/98 

SSC109 

07/08/98 

SSC110 

7/8/98 

sscm 

06/22/98 

SSC112 

06/22/98 

SSC113 

06/13/98 

SSC114 

07/14/98 

SSC115 

08/20/98 

SSC116 

08/20/98 

SSC117 

08/21/98 

SSC118 

08/28/98 





Other Parameter* 


















Bulk Density 

Otan 

0.88 

0.85 

0.96 

0.71 

0.38 

0.86 

0.8 

0.74 

0.96 

0.69 

0.41 

0.83 

1 

0.91 

0.18 

0.46 

CEC I 

meq/IOOg 

13 

21 

17 

20 

45 

13 

33 

27 

18 

29 

85 

20 

0 65 

21 

31 

61 

Percent Solids 

% 

59 

62 

90 

89 

98 

94 

84 

92 

67 

68 

32 

82 

59 

55 

52 

64 

pH (lab) _ 

S. u. 

L 4.9 

5.8 

4.6 

4.6 

6.5 

4.2 

4.3 

4.5 

5.1 

6.4 

6.6 

6.6 

8.5 

6 

7.7 

7.6 

Resistivity 

ohnvcm | 10000 1 12000 1 260000 | 34000 I 5900 1 620000 I 830000 I 870000 1 170000 I 180000 I 3600 1 120000 I 36000 1 13000 1 2000 I 2800 I 

Texture (No. 4) 

% 

100 

100 

100 

100 

100 

99.7 

99.8 

99.4 

100 

100 

99.3 

100 

100 

100 

98.7 

100 

Texture (No. 10) 

% 

99.5 

99.4 

99.8 

99.7 

94.9 

995 

99.3 

994 

99 9 

99.7 

97.9 

99.5 

99.9 

99.6 

87.8 

98.3 

Texture (No. 40) 

% 

96.1 

96.7 

97 

97.7 

67.5 

858 

82.9 

77,6 

882 

96.4 

85 

96.6 

99.1 

981 

67.1 

91.3 

Texture (No. 60) 

% 

93.1 

94 

78.8 

96 

565 

59.8 

57.7 

53.7 

73.3 

91.3 

77.3 

93.3 

96.7 

95.5 

60.3 

83.8 

Texture (No. 100) > 

% 

65.9 

66.7 

26.2 

74 

434 

13.2 

12.8 

15.1 

21.3 

46.7 

50.9 

57,6 

44.7 

56.4 

44.1 

60.2 

Texture (No. 200) 

% 

11.4 

12.2 

3.8 

10.2 

10.6 

3.9 

4.5 

4.8 

4.4 

9.7 

37.6 

8.6 

1.2 

10.9 

20.4 

31.3 

Total Organic Carbon 1 

mo/Kg | >26700 1 >26700 l >26700 \ >26700 I >26700 I >26700 | >26700 | >26700 | >26700 | >26700 I >26700 | >26700 | >26700 | >26700 | >26700 I >26700 | 


I * value is between the Method Detection Limit and the Practical Quanitation Level 
J * value is below the established limit for accuracy 
*. 8310s were diluted (1:5) 

** *83 10s were dHuted <1:10) 
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Table B-15 KSC Background raw data for soil locations 


value is an outlier and not used in the analysis to develop the KSC Background screening values 




S SC1 19 

SSC120 

SSC121 

S SC 122 

SSC123 

SSC124 

SSC125 

SSC126 

SSC127 

SSC128 

SSC129 

SSC130 

SSC131 

SSC132 

SSC133 

SSC134 



00/21/98 

08/21/98 

06/09/98 

06/09/98 

06/09/98 

06/08/98 

06/08/98 

06/08/96 

06/08/98 

06/08/98 

06/08/98 

06/08/98 

06/0698 

Oft/1398 

06/0998 

069998 

OrganocNorlne Pestle Ides (8081) 


















4,4* - DOO 


<44 

<11 

<5 

<5.3 

<42 

<5 6 

<56 

<4.6 

<46 

<38 

<21 

<14 

<78 

<40 

96 

<15 

4,4* • DDE 


<4.4 

<11 

<5 

<53 

<42 

<56 

<5.6 

<4.6 

<4.6 

<38 

<21 

<14 

<78 

<48 

30 

19 

4,4' - DOT 

...wya 

<4.4 

<11 

<5 

<5.3 


<5.6 

<5.6 

<4.6 

<4.6 

<38 

<21 

<14 

<7.8 

<40 

— 

<15 

Aldrin 

tiH*! 

<4.4 

<11 

<5 

<5.3 

<4.2 

<5.6 

<5.6 

<4.6 

<4.6 

<38 

<21 

<14 

<78 

<48 

<14 

<15 

Alpha - BHC 1 

eaOSa 

<4.4 

<11 

<5 

<5.3 

<4.2 

<5.6 

<5.6 

<4.6 

<4.6 

<3.8 

<21 

<14 

<78 

<4.8 

<14 

<15 

Beta - BHC 

_£a£a_ 

<4.4 

<11 

<5 

<5.3 

<42 

<5.6 

<5.6 

<4.6 

<4.6 

<3.8 

<21 

<14 

<7.8 

<48 

<14 

<15 

CMordane (alpha) 

earn a 

<44 

<11 

<5 

<53 

<4.2 

<S6 

<5.6 

<4.6 

<4.6 

<3.8 

<21 

<14 

<78 

<40 

<14 

<15 

Chkxdane (gamma) 

ta*s 

<4.4 

<11 

<5 

<53 

<42 

<5.6 

<5.6 

<4.6 

<4.6 

<3.8 

<21 

<14 

<7.8 

<4.8 

<14 

<15 

Chlordane (total) 

taosa | 

<44 

<11 

<5 

<5.3 

<4.2 

<56 

<56 

<4.6 

<4.6 

<3.8 

<21 

<14 

<7.8 

<48 

<14 

<15 

Deha ’BHC 

_£fl 2Sa_ 

<4.4 

<11 

<5 

<5.3 

<4.2 

<5.6 

<5.6 

<4.6 

<46 

<38 

<21 

<14 

<7.8 

<48 

<14 

<15 

Dietdrin 

eaUa. 

<4.4 

<11 

8.6 

<53 

<42 

<5.6 

<5.6 

<46 

<4.6 

<38 

<21 

<14 

<78 

<4.8 

<14 

<15 

EndosuMan i 

ea!*a 

<44 

<11 

<5 

<5.3 

<42 

<56 

<5.6 

<4.6 

<4.6 

<38 

<21 

<14 

<7.8 

<4.8 

<14 

<15 

EndosuNan II (beta) 

ea!* a 

<44 

<11 

<5 

<53 

<42 

<56 

<5.6 

<46 

<4.6 

<3.8 

<21 

<14 

<78 

<48 

<14 

<15 

Endosuffan Sulfate 

a 

<4.4 

<11 

<5 

<53 

<42 

<56 

<5.6 

<4.6 

<46 

<3.8 

<21 

<14 

<7.8 

<4.0 

<14 

<15 

Endrin 

eaUSa 

<4.4 

<11 

<5 

<5.3 

<42 

<56 

<56 

<4.6 

<4.6 

<38 

<21 

<14 

<78 

<48 

<14 

<15 

Endnn Aldehyde 

_ya£fl 

<44 

<11 

<5 

<5.3 

<42 

<56 

<56 

<4.6 

<4.6 

<38 

<21 

<14 

<7.8 

<48 

<14 

<15 

Endrin Ketone 

-eat* a 

<4.4 

<11 

<5 

<5.3 

<42 

<5.6 

<56 

<4.6 

<4.6 

<38 

<21 

<14 

<78 

<48 

<14 

<15 

Gamma • BHC (Undane) 

Pfl/KO 

<4.4 

<11 

<5 

<5.3 

<42 

<5.6 

<5.6 

<46 

<4.6 

<38 

<21 

<14 

<7.8 

<40 

141 

<15 

HeptacNof 

earn a 

<4.4 

<11 

<5 

<5.3 

<42 

<56 

<56 

<46 

<4.6 

<3.8 

<21 

<14 

“775— 

<48 

<14 

<15 

Heptachkx Epoxide (a) 


<4.4 

<11 

<5 

<5.3 

<42 

<5.6 

<5.6 

<46 

<46 

<3.8 

<21 

<14 

<7.8 

<4.8 

<14 

<15 

heptachlor Epoxide (b) 

/nye 

<44 

<11 

<5 

<53 

<42 

<56 

<56 

<46 

<4.6 

<3.8 

<21 

<14 

<7.8 

<48 

<14 

<15 

Isodrin 

_fia2Sa_ 

<44 

<11 

<5 

<53 

<42 

<56 

<5.6 

<46 

<4.6 

<38 

<21 

<14 

<78 

<48 

<14 

<15 

MethoxycNor 

esCL o 

<4 4 

<11 

<5 

<53 

<4.2 

<56 

<56 

<4.6 

<4.6 

<38 

<21 

<14 

<7.8 

<48 

<14 

<15 

Mirex 

-jgfia 

<44 

<11 

<5 

<5.3 

<42 

<5.6 

<5.6 

<4.6 

<46 

<38 

<21 

<14 

<7.8 

<48 

<14 

<15 

Toxaphene 

ea!*a 

<89 

<210 

<5 

<5.3 

<42 

<5.6 

<5.6 

<4.6 

<4.6 

<3.8 

<21 

<14 

<7.8 

<97 

<14 

<15 

Aroctors (8082) 


















PCB-1016/1242 

-taOSa 

<44 

<110 

<50 

<53 

<42 

<56 

<56 

<46 

<46 

<38 

<210 

<140 

<78 

<48 

<140 

<150 

PC&-1221 


<44 

<110 

<50 

<53 

<42 

<56 

<56 

<46 

<46 

<38 

<210 

<140 

<78 

<48 

<140 

<150 

PCB‘1232 

estZa 

<44 

<110 

<50 

<53 

<42 

<56 

<56 

<46 

<46 

<38 

<210 

<140 

<78 

<48 

<140 

<150 

PCB-1248 


<44 

<110 

<50 

<53 

<42 

<56 

<56 

<46 

<46 

<38 

<210 

<140 

<78 

<48 

<140 

<150 

PCB-1254 

/rg/Kfl 

<44 

<110 

<50 

<53 

<42 

<56 

<56 

<46 

<46 

<38 

<210 

<140 

<78 

<48 

<140 

<150 

PC B- 1260 


<44 

<110 

<50 

<53 

<42 

<56 

<56 

<46 

<46 

<38 

<210 

<140 

<78 

<48 

<140 

<150 

Chlorinated Herbicides (8151) 


















2*(2,4,5*Trichkxophenoxy)propionic acid (2,4,5 - TP) (Sihrex) 

Ptf Kfl 

<14 

<32 

<15 

<16 

<13 

<28 

<28 

<23 

<23 

<19 

<100 

<69 

<40 

<15 

<42 

<45 

2,4,5-TrichlofOphenoxy acetic acid (2,4,5 • T) 

-ja£ a_ 

<14 

<32 

<15 

<16 

<13 

<29 

<29 

<24 

<24 

<20 

<110 

<71 

<40 

<15 

<42 

<45 

2,4-Dichkxophenoxy acetic acid (2,4 - D) 

earn* 

<14 

<32 

<15 

<16 

13 

<29 

<29 

<24 

<24 

<20 

<110 

<71 

<40 

<15 

62 

<45 

3.5-OCBA 

affa 

<14 

<32 

<15 

<16 

<13 

<29 

<29 

<24 

<24 

<20 

<110 

<71 

<40 

<15 

<42 

<45 

4-(2,4-Dlchloroph0noxy)txjtyric add (2,4 - DB) 

taCto. 

<14 

<32 

<15 

<16 

<13 

<28 

<28 

<23 

<23 

<19 

r <100 

<69 

<40 

<15 

<42 

<45 

4 - Nitrophenoi 

aaa i 

<14 

<32 

<15 

<16 

<13 

<29 

<29 

<24 

<24 

<20 

<110 

<71 

<40 

<15 

<42 

<45 

Acffluorfen 

ea%a 

<14 

<32 

<15 

<16 

<13 

<28 

<28 

<23 

<23 

<19 

<100 

<69 

| <40 

<15 

<42 

<45 

Bentazon 

ea&a 

<14 

<32 

<15 

<16 

<13 

<28 

<28 

<23 

<23 

<19 

<100 

<69 

<40 

<15 

<42 

<45 

CMoramben 

eaBSa 

<14 

<32 

<15 

<16 

<13 

<28 

<28 

<23 

<23 i 

<19 

<100 

<69 

<40 

<15 

<42 

<45 

Dacthai 

.. ygya., 

<14 

<32 

<15 

<16 

<13 

<28 

<28 

<23 

<23 

<19 

<100 

<69 

<40 

<15 

<42 

<45 

Dalapon “1 

-eaya 

<14 

<32 

<15 

<16 

<13 

<29 

<29 

<24 

<24 

<20 

<110 

<71 

<40 

<15 

<42 

<45 

Dicamba 

eaZa 

<14 

<32 

<15 

<16 

<13 

<29 

<29 

<24 

<24 

<20 

<110 

<71 

<40 

<15 

<42 

<45 

Dichloroprop I2-(2,4*Dichlorophenoxy)proponic add) 


<14 

<32 

<15 

<16 

<13 

<29 

<29 

<24 

<24 

<20 

<110 

<71 

<40 

<15 

<42 

<45 

Dinosab 

ea*a 

<14 

<32 

<15 

<16 

<13 

<28 

<28 

<23 

<23 

<19 

<100 

<69 

<40 

<15 

<42 

<45 

MCPA 

-jansa 

<270 

<640 

<150 

<160 

<130 

<280 

<280 

<240 

<230 

<190 

<1000 

<700 

<400 

<290 

<420 

<450 

MCPP 

ta!*a 

<270 

<640 

<150 

<160 

<130 

<280 

<280 

<240 

<230 

<190 

<1000 

<700 

<400 

<290 

<420 

<450 

Pentachlorophend 

pg/Xg 

<14 

<32 

<15 

<16 

<13 

<29 

<29 

<2.4 

r <24 I 

<20 

<110 

<71 

<40 

<15 

<42 

<45 

Pidoram 

i PO/Kfl 

<14 

<32 

<15 

<16 

<13 

<29 

<29 

<24 

<24 

<20 

<110 

<71 

<40 

<15 

<42 

<45 


I - value is betw e e n the Method Detection Limit and the Practical Quantatton Level 
J * value is below the established limit for accuracy 
* -8310s were diluted (1:5) 

** -8310s were diluted (1:10) 
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Table 8*15. KSC Background raw data tor soil locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values. 




SSC119 

SSC120 

SSC121 

SSC122 

SSC123 

SSC124 

SSC125 

SSC126 

SSC127 

SSC128 

SSC129 

SSC130 

SSC131 

SSC132 

SSC133 

SSC134 



08/21/98 

08/21/98 

06/09/98 

06/09/98 

06/09/98 

06/08/98 

06/0898 

06/08/98 

06/0898 

06/0898 

06/0898 

06/0898 

069898 

08/1398 

06/0998 

069998 

^^■H^HHZlJT^IEHBHBBflflBH 

■■■I 

bbbb 

HBH 

HHB 

wwwm 

BH 

bbbb 

BBBB 

BBBB 




: HBH 

bbbb 

BHH 

BBBB 



R¥l 

wmm 


K£H 

E3£BB 



E3&H 

K3&HI 

E3&H 

<19 

M3tOM 

<76 1 


BH 



mi 1 ' iBBBBBBBBBBBBBBBBH 


■EF-KM 

H£H 

mssm 

<27 

<21 

KM 

wmm 

KM 

KM 

BEQH 

BSEH 

<70 

<40 

B^H 

<70 

KM 


B'i3< 

KM 

■y 

<25 

<27 

<21 

wmm 

<28 

<24 

<23 

eh 

■*[«.«■ 

<70 

<40 

ettmi 

BSEH 

KM 


bpem 

KU ■ 

<11 

<5 

B3-QB 

<42 

BM 

mssm 

■UK 

E2B 

wnm 

BEE3H 

<14 

KIM 

<4.8 


BQ3B 

Anthracene 

WTfiZWi 


<55 

EB 

wmm 

<22 

<29 

BM 


KM 


TIM 

<7? 


<25 

BBAH 

KM 


Bl' UB 


<54 


HB 

<2.1 


mrm 

EH 

BM 

EM 

bseb 

<7 

<4 

TH 




B3TE7B 

<3 

<6 

<3 

<3 

<2 

<3 

<3 

<3 

<3 

<2 

km 

<8 

<5 


<8 

■SMB 

Benzofluoranthene 

■Ji'UB 

<4 

<10 

<4 

<5 

<4 

<5 

<5 

<4 

<4 

<3 

KM 

BSEH 

<7 

<4 ^ 

HUH 

<14 


K'^ira 

<4.5 

<11 

<5 

<5.4 

<4.2 

<5.6 

<5.6 

<4.7 

<4.6 

TIM 

KEOB 

IB3ZH 

<7.9 

<4.9 


<15 

IBenzo(K fluoranthene 

wmzm 

■EOH 

BEH 

<3 

<3 

<2 

<3 

<3 

<3 

<3 

BBH 

mnmm 


<5 

<3 

<8 

<9 


mrzzm 

WE3EM 

WESM 

mu 

BZflB 

<21 

<2.8 

bseqb 

KOI 

T3H 

B5EH 

mum 

<7 

<4 

WHOM 

<7 

<7.6 

Dibenzo{a,h)anthracene 

■A'U-a 

■TV 

wmm 

<5 

EM 

<42 

■ETH 

<5.6 

<47 

bseh 

BSZH 

BSH 

<14 

<7.9 

Mzrm 

<14 

<15 

Fluoranthene 

BE-U-B 

BEUB 

mssm 

<5 

<5.4 

<42 

B£IH 

<56 

<47 

BSZH 

E£B 

KM 

<14 

wtum 

eh 

<14 

BBHI 

Fluorene 

■Ji-UB 

BOB 

msnm 

EESBB 

<54 

<42 

<5.6 

<5.6 

<4 7 

<4.6 

KM 

wssm 

EESE'EE 


wr *m 

<14 


fndeno( 1 ,2,3-cdJpyiene 

■E-U-B 

BB3EH 


m^m 

<2.7 

HH 

eseqb 

mam 

<2.4 

wmm 

BSH 

TIME 

BB9H 


wsxm 

<7 

HZH 

Naphthalene 

BS'U-B 

B5ZB I 

Mszm 


<27 

<21 

<28 

<28 

<24 

KM 


HE*H 

msm 


e^h 

<70 


Phenanthrene 

■JOTB 

WSrbm 

bsm 

hih 

<27 

<2.1 

<28 

<28 

<24 

beeh 

IQEH 

<10 

E3H 

<4 

KM 

<7 

J^^eI 


Bt^'l 

<2 3 

<5.4 

ezh 

<2.7 

hh 

<28 


B3ZBI 

wtk&m 

<19 

<10 

<7 

<4 

eim 

<7 


Surrogates 

BBBB 







2,4*OCAA 

% 

mnm 

'48 

136 

92 

EM 

56 

96 

64 

64 

124 

60 

136 

80 

92 

88 

120 

2,4,5,6-TCMX 

% 

57 

HB 

66 

68 

61 

■FM 

BDH3B 

93 

HUH 

«■ 

114 

83 

74 

BtaB 

68 

78 


% 

71 

■E9 

90 

HUH 

BEH 

HUH 

■M 

97 

HUH 


111 

116 

91 


99 

92 


% 

84 

1.7 

93 

94 

95 

109 

_ 93 

117 

HUH 

87 

114 

61 

76 

69 

94 

100 

■BBBBflHBBBflEZjZlZBBBBHBBBBBBB 

H 




HS9I 




Aluminum 

U'U-B 

HhVH 

mPJjm 

■mm 

H14H 

KM 

mmm 

■CM 

■EM 

hem 

BOH 

miv>w 


mvy<w 

H7IH 

t/«:m 



KTS1 

BB 

bbbb 

EB 

BBBB 

BM 

hsh 



eh 


TIME 

eh 

wesww 

<3 



Arsenic 

Bil'U'B 

bqqbi 

EH 

i.ii 

btitie 

1 1 

B3XH 

H 

KM 

H1H 

KM 

HOB 

hzh 

<1.2 

wsnom 

BEHB 


Barium 

■il'U'B 

H9H 

<64 

<30 

<32 

<25 

<34 

<34 

EM 

EH 

TP* 1 '— 

EMI 

msm 


EM 

BM 



RrCI 


<3 

<2 

<2 

<1 

warn 

<2 



msm 


eehb 

<2 

HSBB 


<4 1 

Cadmium 

ETOI 

■m 

BdB 

HE 

BH 

wmm 

<2 

<2 

<1 

« 

<i 

<6 

<4 

<2 

<i 

<4 

<4 

Calcium 

Ul'l 

BilvB 

iK-’l 

ehzb 

WFV r ”M 

hhh 

800 


huh 

H2H 

EH 

tt»:m 

lH'Vil 

WWoW 

BOTH 

EM 

EH 

Chromium (total) 

Bu!-m 

1.9 

■EH 

5 

5 

4.9 

<2 

EE£H 

beih 



H3H 


EH 

es^b 



Cobalt 

BuTlTB 

<7 

wmm 

<8 

<8 

<6 

<8 

<8 

<7 

<7 

<6 

<31 

<21 

<12 

<7 

WEsm 

B2ZH 


BuTQI 


wmm 

KDH 

BB 

EE 

BE£H 

eh 

EH 

hsh 

eb 

e^i^b 

hsh 

<12 

<7 

WEsm 

B^H 



El 

tpm 


KffM 

HLaLB 

behh 

hubi 

■cm 

HUH 

BEEHf 

bchob 

TVM 

430 

BEEH 

El E 

HUSH 


■iL'Ua 

EO~H 

hub 

■Dm 

kb 

bezh 

HIM 

EE£H 

BEZH 

hzh 

BBBB 

EM 

EM 

WE^m 

worm 

bob 

em 


■STOB 

HUS 

huh 

■-irM 

BUM 

TIM 

TTM 

Ef J 'B 

him 

EH 

EH 

MH7T7VB HTTTmU BHJTVTWlI 


■ZTCB 

HOB 

wmm 

hsh 

■BOB 

HZH 

^K^B 

KOI 

bezh 



EH 

eede 

eh 

IKZ^l 

HSHI 

eh 


■iL'U'l 

BlrTB 

HUB 

E2EH 

e?xm 

E'M 

■«!«>■ 

»i:ni 

HIM 

IKflffH 

r.^'iK 

WSEM 



PTM 

H1>!B 

B'Tf'! ! f 

Nickel 

■giffB 

BB9B 

huh 

eh 

behi 

eh 

H£H 

KBi 

eh 

eh 

Hi^H 

HOB 

ehi 

EEEH 

EQQH 

BES^I 

HP? H 

[Potassium 

■roi 

49 

BH 

KHmI 

Em 

huh 

HHH 

■im 

mum 

beeh 

HKH 

BHTTM 

HUH 

mnm 

HUH 

■EM 

■-"1 


Ki!'U-B 

<3 

<6 

<3 

<3 

<2 

<3 

<3 

wmm 

eh 




bhh 

mzww 


HSBB 


BZTCB 

<3 

<6 

<3 

<3 

<2 

<3 

<3 

<3 

<3 

<2 

<12 

<8 

<5 

<3 

<8 

<9 1 




■ui-u-a 

<1 

<3 

<2 

<2 


<2 

<2 

<i 

<1 

<1 

<6 

eh 

Bfl 

H3MB 

BBB 


[Vanadium 

■ZTCB 

2.4 

8.1 

7 

4.4 

BULK 

■EEK 

3.6 

2.5 

2.2 

1.6 

18 

12 

6.9 

2.4 

13 

28 1 


■ nsa 

13 

msim 

11 

13 

<6 

<8 

<8 

<7 

<7 

<6 

beedh 

KM 

<12 

12 

<21 

■Ml 


I * value is between the Method Detection Limit and the Practical Qu an it at ion Level 
J ■ value «S below the established limit tor accuracy 
* *831 Os were diluted (1:5) 

•• *831 Os were diluted (1:10) 
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Table B-15. KSC Background raw data lor soil locations 


value is an outlier and not used in the analysis to develop the KSC Background screening values 




SSC119 

08/21/98 

SSC120 

08/21/90 

SSC121 

06/09/98 

SSC122 

06/09/98 

SSC123 

06/09/98 

SSC124 

06/08/98 

SSC125 

06/08/96 

SSC126 

06/06/96 

SSC127 

06/06/98 

SSC128 

06/08/98 

SSC129 

06/08/98 

SSC130 

06/08/98 

SSC131 

06/08/98 

SSC132 

06/13/98 

SSC133 

06/09/98 

S SCI 34 
06D9/9 6 

Other Parameter* 


















Bulk Density 

gfcm* 

0.86 

0.18 

0.6 

0.57 

1.3 

0.6 

0.67 

1.1 

0.61 

1.1 

0.15 

0.21 

0.66 

0.94 

0.84 

0.24 

CEC 

meq/IOOg 

12 

42 

13 

17 

6 

9 

19 

6 

8 

6 

21 

31 

24 

12 

30 

29 

Percent SoUd* i 

% 

74 

31 

66 

62 

79 

59 

59 

7'i 

72 

86 

16 

24 

42 

68 

24 

22 

pH (lab) 

S. U. 

7.1 

6.3 

7.43 

81 

6.6 

6.3 

6.2 

7 

6.5 

6.8 

5.7 

7.6 

6.8 

NA 

56 

69 

Resistivity 

ohm-cm 

12000 

7400 

100 

91 

130 

89 

88 

150 

200 

220 

34 

46 

74 

200 

26 

54 

Texture (No. 4) 

% 

100 

too 

100 

98.9 

100 

99.8 

99.9 

100 

100 

100 

93.1 

100 

100 

100 

99.7 

100 

Texture (No. 10) 

% 

99.9 

97.9 

99.2 

97.8 

100 

989 

99 

99.0 

99.2 

99.9 

71.9 

92.4 

98 

99.9 

92 

94.3 

Texture (No. 40) 

% 

99 

89.7 

94.7 

89 

96.7 

91.9 

92.9 

93.5 

93 

9$ 

53.9 

65.8 

84.7 

97 

85.8 

87.4 

Texture (No. 60) 

% 

97 

82.8 

83.8 

68.7 

95.1 

85.3 

66.5 

85.3 

854 

69.2 

50.2 

57.9 

77.7 

94.2 

037 

85.3 

Texture (No. 100) 

% 

69.9 

58.6 

62 

44.7 

52.6 

41.2 

43.6 

37.6 

38.1 

40.6 

46.7 

48.2 

52.6 

72.9 

75.2 

00.2 

Texture (No. 200) 

% 

12.8 

22.5 

20.3 

17.4 

9.5 

9.9 

12.8 

7.7 

7.9 

6.2 

40 

268 

16.7 

58 

882 

77 


[Total Organic Carbon 


I « value is between the Method Detection limit and the Practical Quanitation Level 
J * value is below the established limit for accuracy 
*- 8310s were diluted (1:5) 

” -8310s were diluted (1:10) 
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Table B-15 KSC Background raw data for soil locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values. 




SSC135 

06/09/98 

SSC136 

08/21/98 

SSC137 

06/09/98 

SSC138 

06/09/98 

SSC139 

06/09/98 

SSC140 

06/08/98 

SSC141 

06/16/98 

SSC142 

06/16/98 

SSC143 

06/16/98 

SSC144 

6/17/98 

SSC145 

06/17/98 

SSC146** 

06/17/98 

SSC147 

06/17/98 

SSC148 

06/17/98 





duplicate 














Oroanochlorlne Pesticides (8081 ) 


















4,4* - ODD 


<4.7 

<7.8 

<5 

<41 

<5 

<4.9 

<6.2 

<4.2 

<3.3 

<3.3 

<3.8 

<4 

<33 

<3.3 

<4 

<38 

4.4' -OOE 

eoBa 

<4 7 

<7.8 

<5 

<4 1 

<5 

<49 

<62 

5.4 

7.3 

28 

7.8 

7.1 

<33 

10 

<4 

<38 

4.4* *DOT 

j/gKa 

<4.7 

<7.8 

<5 

<4.1 

<5 

<49 

<6.2 

<42 

<3.3 

32 

<3.8 

<4 

<3.3 

<3.3 

<4 

<3.8 

AJdrin 


<4.7 

<78 

<5 

<4.1 

<5 

<4.9 

<8.2 

<4.2 

<3.3 

<3.3 

<3.8 

<4 | 

<3.3 

<3.3 

<4 

<3.8 

Alpha - BHC 

eaBa 

<4.7 

<78 

<5 

<4.1 

<5 

<4.9 

<6.2 

<4.2 

<33 

<3.3 

<3.8 

<4 

<3.3 

<33 

<4 

<3.8 

Beta * BHC 


<4.7 

<7.8 

<5 

<4 1 

<5 

<4.9 

<62 

<4.2 

<33 

<3.3 

<38 

<4 

<3.3 

<3.3 

<4 

<38 

CMordane (alpha) 

irta .. 

<4.7 

<7.8 

<5 

<4 1 

<5 

<49 

<6.2 

7.4 

<3.3 

<33 

<3.0 

<4 

<3.3 

<33 

<4 

<38 

Chlordane (oamma) 

M>*0 

<4.7 

<7.8 

<5 

<4.1 

<5 

<49 

<6.2 

S 

<33 

<33 

<30 

<4 

<33 

<33 

<4 

<3.8 

Chkxdane (total) 

taBa 

<4.7 

<7.8 

<5 

<41 

<5 

<49 

<6.2 

62 

<3.3 

<33 

<3.8 

<4 

<33 

<3.3 

<4 

<3.8 

Delta -BHC 


<4.7 

<7.8 

<5 

<4.1 

<5 

<49 

<6.2 

<4.2 

<3.3 

<3.3 

<3.8 

<4 

<3,3 

<3.3 

<4 

<3.8 

DiekJrin 

eaBa 

<4.7 

<78 

<5 

<4.1 

<5 

<4.9 

<6.2 

<4.2 

<33 

7 

<3.8 

<4 

<33 

<33 

<4 

<3.8 

Endosutfan 1 


<4.7 

<7.8 

<5 

<4 1 

<5 

<49 

<62 

<4.2 

<3.3 

<3.3 

<38 

<4 

<3.3 

<3.3 

<4 

<3.8 

EndosuMan II (beta) 


<4.7 

<7,8 

<5 

<4.1 

<5 

<49 

<62 

<42 

<3.3 

<3.3 

<3.8 

<4 

<33 

<3.3 

<4 

<3.0 

Endosulfan Sulfate 


<4.7 

<7.8 

<5 

<4 1 

<5 

<49 

<6.2 

<4.2 

<3.3 

<3.3 

<3.8 

<4 

<3.3 

<33 

<4 

<3.8 

Endrin 

uaBa 

<4.7 

<7.8 

<5 

<4.1 

<5 

<4.9 

<6.2 

<4.2 

<3.3 

<3.3 

<3.8 

<4 

<3.3 

<3.3 

<4 

<38 

Endrin Aldehyde 

uama 

<4.7 

<7.8 

<5 

<4 1 

<5 

<4.9 

<6.2 

<42 

<33 

<3.3 

<38 

<4 

<33 

<33 

<4 

<38 

Endrin Ketone 


<4.7 

<7.8 

<5 

<4.1 

<5 

<4.9 

<6.2 

<42 

<33 

<33 

<38 

<4 

<33 

<3.3 

<4 

<3.8 

Oamma • BHC (Lindane) 

nama 

<47 

<7.0 

<5 

<4.1 

<5 

<4.9 

<6.2 

<4.2 

<3.3 

<3.3 

<38 

<4 

<33 

<3.3 

<4 

<38 

Heptachfor 

t&Ka 

<4.7 

<7.8 

<5 

<4 t 

<5 

<4.9 

<6.2 

<4.2 

<3.3 

<3.3 

<38 

<4 

<33 

<3.3 

<4 

<38 

HeptacNor Epoxide (a) 

M* 0 

<4.7 

<7.8 

<5 

<4 1 

<5 

<4.9 

<6.2 

<42 

<33 

<3.3 

<38 

<4 

<3.3 

<3.3 

<4 

<3.8 

heptachlor Epoxide (b) 

M* B 

<4.7 

<7.8 

<5 

<41 

<5 

<4.9 

<6.2 

<4.2 

<3.3 

<3.3 

<3.8 

<4 

<33 

<3.3 

<4 

<30 

Isodfin 


<4.7 

<7.8 

<5 

<4.1 

<5 

<49 

<62 

<42 

<3.3 

<3.3 

<38 

<4 

<3.3 

<3.3 

<4 

<38 

Methoxychlof 


<47 

<7.8 

<5 

<4 1 

<5 

<4.9 

<6.2 

<4.2 

<33 

<3.3 

<3.8 

<4 

<33 

<3.3 

<4 

<38 

Mi rex 

isda 

<4.7 

<7.8 

<5 

<4.1 

<5 

<49 

<6.2 

<42 

<3.3 

<3.3 

<3.8 

<4 

<33 

<3.3 

<4 

<30 

Toxaphene 


<4.7 

<160 

<100 

<4 1 

<5 

<49 

<62 

<42 

<33 

<3.3 

<3.8 

<4 

<33 

<3.3 

<4 

<3.8 

Arodore (8082) 


















PCB'1018/1242 


<47 

<78 

<50 

<41 

<50 

<49 

<62 

<42 

<33 

<33 

<38 

<40 

<33 

<33 

<40 

<38 

PCB-1221 

o&a 

<47 

<78 

<50 

<41 

<50 

<49 

<62 

<42 

<33 

<33 

<38 

<40 

<33 

<33 

<40 

<38 

PC B- 1232 

M Kfl 

<47 

<78 

<50 

<41 

<50 

<49 

<62 

<42 

<33 

<33 

<38 

<40 

<33 

<33 

<40 

<38 

PCB-1248 


<47 

<78 

<50 

<41 

<50 

<49 

<62 

<42 

<33 

<33 

<38 

<40 

<33 

<33 

<40 

<38 

PCB-1254 

aaB a 

<47 

<78 

<50 

<41 

<50 

<49 

<62 

<42 

<33 

<33 

<38 

<40 

<33 

<33 

<40 

<36 

PCB-1260 


<47 

<78 

<50 

<41 

<50 

<49 

<62 

<42 

<33 

<33 

<38 

<40 

<33 

<33 

<40 

<38 

Chlorinated Herbicides (8151) 


















2‘(2.4,S-Tnchtofophenoxy)prooion^ acid (2,4,5 - TP) (Silvex) 

JitfKfl 

<14 

<24 

<15 

<12 

<15 

<15 

<31 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

2,4,5-Trichkxophenoxy acetic acid (2,4,5 * T) 


<14 

<24 

<15 

<12 

<15 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

2,4-DteWorophenoxy acetic acid (2.4 - D) 

tom 

<14 

<24 

<15 

<12 

20 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

3,5-OCBA 


<14 

<24 

<15 

<12 

<15 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

4-(2,4-Dichiorophenoxy)butyric add (2,4 - OB) 

M*B 

<14 

<24 

<15 

<12 

<15 

<15 

<31 

26 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

4 - Nrtrophenol 


<14 

<24 

<15 

<12 

<15 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

Adfluorfen 

Wl'KO 

<14 

<24 

<15 

<12 

<15 

<15 

<31 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

Bentazon 

P0*P 

<14 

<24 

<15 

<12 

<15 

<15 

<31 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

umoramoon 

noma 

<14 

<24 

<15 

<12 

<15 

<15 

<31 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

Dacthai 


<14 

<24 

<15 

<12 

<15 

<15 

<31 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

DaJapon 

aC£a 

<14 

<24 

<15 

<12 

<15 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

Dteambe 

ada 

<14 

<24 

<15 

<12 

<15 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

Dichtoropfop |2-(2,4-Dichkyophenoxy)proponic add] 

aBa 

<14 

<24 

<15 

<12 

<15 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

Oinoseb 

oBa 

<14 

<24 

<15 

<12 

<15 

<15 

<31 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

MCPA 

*0*0 

<140 

<480 

<300 

<120 

<150 

<150 

<320 

<130 

<100 

<100 

<120 

<120 

<100 

<100 

<120 

<120 

MCPP 

/'PffP- 

<140 

<480 

<300 

<120 

<150 

<150 

<320 

<130 

<100 

<100 

<120 

<120 

<100 

<100 

<120 

<120 

Pentachlorophenoi 

VQKQ 

<14 

<24 

<15 

_ <1? -J 

<15 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 

Pidoram 

naBa 

<14 

<24 

<15 

<12 

<15 

<15 

<32 

<13 

<10 

<10 

<12 

<12 

<10 

<10 

<12 

<12 


I • value Is between the Method Detection Limit and the Practical Ouanitation Laval 
J * value is below the established limit for accuracy 
• * 831 Os were diluted (1:5) 

" *83t0s were diluted (1:10) 
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Table B-15. K$C Background raw data tor soil locations ”* * value is an outlier and not used in the analysis to develop the KSC Background screening values 



SSC135 

osmne 

SSC136 

08/21/98 

SSC137 

06/09/98 

S SC 138 
06/09/96 

SSC139 

06/09/96 

SSC140 

06/06/96 

SSC141 

06/16/96 

SSC142 

06/16/96 

SSC143 

06/16/96 

SSC144 

6/17/98 

SSC145 

06/17/98 

SSC146** 

06/17/98 

SSC147 

06/17/96 

S SC 148 
06/17/98 

i 

f«Tfc.T^nn 



1 

IEES3 


BFlifB 

J™* 



■HI 

MM 


ibhh 

HKK 

HBH 

Hi 

IHKK 

!HH 

IHH 





:IlI^r^r:THB^^HBi^HHHMHB 

wnm 

mzm 


msm 

<21 

<25 

<25 

<32 

L5U 

1 <21 

<ir 

<17 

<ir 

<17 

<19 

<zu 

<20 

IBM 

wAhwm 

IB3EH 

<20 

<20 

<19 

4- IQ 


^Klk''hZ' hi 

<24 

<40 

<25 

<21 

<25 

<25 

<32 

■PTH 

<17 

<17 

<19 

<20 


IB3EEH 


B5EH 


HTZi'lil’fll 

<47 

<7.8 

<5.0 

<4.1 

<5 

IEXH 

BK-»H 


BE EH 

BEEH 

1BETH 

IHI^B 

22 


<4 

BETH 

lAnmracene 

mrzrm 

<24 

<40 

<26 


<26 

EK 

L <32 

<22 

BSEH 

bbh 

eb 

<21 

<17 

<170 

<21 



VZi'lkl'H 

<2.4 

<4 

<2.5 

<2.1 

K3H 

wzsm 

:KSM 

<2.1 

<1.7 

<1.7 

<1.9 

<2 

<1.7 

<17 

iTTi 




<3 

<5 

<3 

<2 

<3 

<3 

CM! 

<2 

<2 

<2 

<2 

<2 

<2 

<17 


ss 


a&s. , 

<4 

<7 

<4 

<4 

<4 

<4 

<0 

<4 

<3 

<3 

<3 

<4 

<3 

<33 

<4 

h-s-i 


mwm 

<4.8 

<7.9 

<5 

<4.1 

<5 

<5 

BOI 

beeh 

BSEH 

b&jb 

BETH 

imv 

iBESH 


<41 

IBE£H 



<3 

<5 

<3 

<2 

lK£HI 

<3 

BIK 


BH 

beh 


<2 


<17 

<2 



K'UV 


<4 

<2.5 

<2.1 

msm 

■EH 

BTB 

EK 

bseh 

<1.7 

<19 

<2 

<1.7 

<17 

<2 

h-is-1 


BUI 

KIES 

<7.9 

<5 

<4.1 

<5 


BEHH 

K53H 

BOH 

KEIH 

bseh 

<4.1 


<34 

<4.1 

beeh 

Fluoranthene 

K'U'e 

<4.8 

<7.9 

<5 

<4.1 

<5 

<5 

BM 


bixh 

b^xbi 

B5EEH 

<4 1 


<34 

<4.1 


Fluorene 

■?us 

<4.8 

<7.9 

<5 

<4.1 

<5 

<5 

EEC 

CM 

mrm 

CM 

BEEH 


BEEH 

<34 

<4.1 

beeh 


K-U-B 

<2.4 

<4 

<2.5 

<2.1 

<5 

IBM 

BEEM 

E3KI 

qqb 



<2 


<17 

<2 

Birn 


a^m 

<24 

<40 

<25 

<21 

<25 

IKEH 


<21 

<17 

120 

<19 

<20 

65 

830 

<20 


Fnenamnrene 

HTETB 

<2.4 

<4 

BC2H 

<2.1 


BE23I 

<32 

<2.1 

<1.7 


<1.9 

<2 

<1.7 

230 

<2 

5SS 


BUI 

<2.4 

<4 

h*h 

<2.1 

■53H 

CM 

bsth 

<2.1 

<1.7 

<1.7 

<1.9 

<2 

<1.7 

<17 

<2 

wnrwQ 

surrogates 










2,4-DCAA 

% 

88 

HZZH 

132 

84 

132 

74 

72 

56 

76 

106 

BKB 

92 

72 

f^BTiTMH 

114 

90 

2,4,5, 6-TCMX 

% 

71 

35 

59 

71 

66 

61 

70 

53 

59 

56 

HTTJBI 

70 

67 

58 

70 

58 


% 

88 

52 

71 

66 

91 

104 

92 

84 

HUH 

85 

107 

115 

KEDH 

114 

117 

■rtTMBi 



96 

63 

63 

97 

96 

89 

96 

84 

H/H 

94 

86 

88 

HLLH 

0 

76 

82 | 

Aluminum 

wzrzm 

4100 

5000 

5200 

2000 

2300 

3300 

860 


520 

970 

200 

210 

820 

230 

990 




<3 

<5 

<3 

HEHI 

<3 

<3 

<4 

■Eg 

<2 

<2 

<2 

<2 

<2 

<2 

<2 




1.81 

1.71 

1.41 


21 

11 

ariia 

E9I 

BHE9B 

11 

<0.6 

<0.6 

BUH 

<0.5 

<0.6 

<06 i 


■ETCM 

<28 

<48 


<25 

<30 

<30 


m 

BLJB 

<20 

<23 

<24 


<20 

<24 

B^hI 


BSl 

<1 

<2 

<2 

<1 

<2 

<1 

<2 

<1 


<1 

<1 

<1 

<i 

<1 

<1 



K-u-a 

<1 

<2 

<2 

<1 

<2 

<1 

<2 

<1 1 

<i 

T T" 

<1 

<1 

<i 

<1 

<1 

<i 

Calcium 


860 

38000 

870 

3400 


580 

4100 

590 

980 

320 

830 

2300 

5300 



BEEHHEH 

4.8 

5.3 

6.6 

<2 

HjHj 

9 

20 

5.6 

5 

6.9 

4.8 

11 

19 


BFVB— 

<12 <8 

<6 

<8 

<7 

<9 

<e_ , 

<5 

<5 

<6 

<6 

<5 

<5 

<6 

<6 



<12 <8 

<6 

<8 

<7 

<9 

24 

17 

72 

19 

20 

7.6 

21 

€S 

66 



3800 3300 

KKZvK 

TTM 

EElttZI 

Bf'iKn 


Msm 



380 


buttk 



5.4 

13 

3.8 

keoh 

BEK 

BM 

bezjh 

bib 

BQB 

heh 


4.4 


5 

HTH 



K¥l 

4800 

3100 

2100 

HEM 

KTTvK 

BfTT'B 

2300 

79 

85 

KHHH 


84 

88 

83 

610 

5®H 


lu'Ul 

23 

26 

42 

* 

12 

9.4 

6 2 

19 

28 

87 


27 

80 

40 

120 

200 


■iL'Ua 

KE3H 


BT^B 


<0.02 

<0.01 

0.02 1 

<0.01 

<0.01 

0.029 

ran 

<0.01 

<0.01 

<0.01 

<0.01 

0.02 

Nickel 

■iL-ue 

UK 

B3EH 

<8 

<6 

<8 

<7 

<9 

<6 

<5 

r <5 

<6 

<6 

<5 

<5 

<6 

<6 

Potassium 

BIS 


■EE9 

940 

780 

KIjM 

980 

800 

45 

99 

54 

<29 

<30 

61 

<25 

82 

580 

Selenium 

Ba^l 

<3 


<3 

<2 

<3 

<3 

<4 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 


Ikn'iki** 

kk 

■E3B 

KK 

■SH 

BBDH 

B^BI 

<4 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

sodium 

■ur-u-a 



BKEM 


■Eza 

■h*:«b 

B.< ! 7Tilh 

Bill 

71 

MM 

<7.6 

BEEH 

■ 7 TB 

71 

BEM 

37 

Thallium 

K-u-a 

<i 

<2 

<2 

<1 

<2 

<i 

<2 

<1 

<1 


<1 

KH^BI 

vni 

<1 


<1 


ln'U'l 

5.1 

8.3 

5.2 

6 

8.2 

10 

2.8 


<1 

2 

<1 

<1 

1.8 

<1 

2.3 

4.8 


mgIKo | 

<7 

19 

<8 

<6 

8.8 

86 

<9 

14 

26 

75 

12 

11 

12 

21 

32 

90 


I « value is between the Method Detection Limit and the Practical Quanitation Level 
J * value is below the established limit for accuracy 
* * $31 Os were diluted (1:5) 

•* -8310s were diluted (1:10) 




















Table B-1 5 KSC Background raw data lor soil locations *“ = value is an outlier and not used in the analysis to develop the KSC Background screening values. 



SSC135 

06/09/98 

SSC136 

08/21/98 

SSC137 

06/09/98 

SSC138 

06/09/96 

SSC139 

06/09/98 

SSC140 

06/08/98 

SSC141 

06/1898 

SSC142 

06/16/98 

SSC143 

06/16/98 

SSC144 

6/17/96 

SSC145 

06/17/98 

SSC146** 

06/17/98 

SSC147 

06/17/98 

S SC 140 
06/17/98 





Other Parameters 


















Bulk Density 

Ofcm 3 

0.31 

0.93 

0.91 

0.84 

1.2 

0.81 

0.26 

0.86 

11 

1 

1.1 

1.1 

11 

1.1 

1.4 

1.1 

CEC 

mecVIOOg 

24 

28 

20 

13 

12 

20 

35 

4 

4.2 

6 

5 

5 

31 

38 

37 

55 

Percent SoWds 

% 

70 

42 

66 

81 

66 

67 

53 

78 

99 

99 

86 

82 

99 

99 

62 

66 | 

pH (lab) _ 

S. U. 

8.5 

8.8 

8.6 

6.8 

79 

64 

5.7 

5.8 

6.4 

6.6 

6.3 

6.1 

6.3 

5.9 

7 

73 

Resistivity 

ohm-cm 

44 

790 

530 

170 

50 

300 

240 

93000 

170000 

270000 

>860000 

>880000 

>270000 

>120000 

>10000 

2500000 

Texture (No. 4) 

% 

967 

99.8 

998 

100 

99.5 

100 

99.2 

100 

100 

100 

100 

100 

100 

100 

998 

994 

Texture (No. 10) 

% 

96 9 

99.5 

99.2 

999 

975 

998 

924 

100 

999 

99.9 

100 

998 

100 

100 

997 

98.9 

Texture (No. 40) 

% 

87 

946 

95 

924 

904 

97.4 

68.5 

97.9 

989 

99.2 

92.9 

93.2 

87.5 

89 6 

75.3 

62 

Texture (No. 60) 

% 

81 2 

887 

89.7 

829 

80.9 

947 

59.2 

94 

96.4 

97.3 

826 

82.2 

72 

75.7 

54.0 

52.6 

Texture (No. 100) 

% 

56.7 

50.8 

535 

42.4 

53 1 

82.7 

35.1 

33.8 

45.8 

46.9 

292 

262 

21.9 

22.8 

19.4 

246 

Texture (No. 200) 

% 

38.4 

24.3 

24.6 

143 

16.1 

21.8 

11.4 

2.4 

2.1 

2.2 

3 

3 

3.2 

3.4 

4.1 

64 

Total Organic Carbon 

mg/Kg 

>26700 

>26700 

>26700 

>26700 

>26700 

23700 

>26700 

>26700 

>25000 

>25000 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 


t « value is between the Method Detection Limit and the Practical Quanitation Level 
J » value la below the established limit for accuracy 
* - 8310s were luted (I S) 

** *8310s were dfeited (1:10) 


Table B-15. KSC Background raw data lor soil locations. *** * value is an outlier and not used in the analysis to develop the KSC Background screening values 



I * value is between the Method Detection Limit and the Practical Quanitation Level 
J * value is below the established limit for accuracy 
•* 83 1 Os were diluted ( 1 :5) 

“ *8310s were dHuted (1:10) 
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TaWe B-15. KSC Background raw data for soil locations. *** ■ value is an outlier and not used in the analysis to develop the KSC Background screening values 




SSC149 

06/17/98 

SSC150 

06/17/98 

SSC151 

06/17/98 

S SC 
6/16 

IjBj 

SSC153 

06/16/98 

SSC154*** 

06/16/98 

SSC155* 

06/17/98 

S SC 156 
06/17/98 

SSC157 

06/17/98 

SSC 158***’ 
06/17/98 

ssc 

6/17 

I 

SSC 160 
06/1 7/98 

SSC161 

06/26/98 



BBBH 

BBBB 

BH 


hb 


Hi 

HH 

iBH 

^■H 

IHBH 

iHBBH 

HHB 


HBB 



maiinss 1 1 i — — ^ 

WTF l^l 

B3JHI 

<T7 

<T7 — 


<17 

”7T7 — 

<u 


EH 

iKii^B 

I^HHH 



km 

MM 


EB.fflllfffl'j: Ml'lM IM1!‘HHBHMBI^^EJ^^EB 

K'UB 

<ii- 

<17 

<17 

KEEBI 

<17 

<17 

<17 

<84 

msnm 

IBH 

IH3ESH 

<17 

<17 

<17 

<17 

<17 




<17 

<ILJ 

ilZ 

<17 

msnm 

<17 

<84 

I <17 

EH 

<17 

<17 

<17 

<17 

<17 

<17 



B£EH 

B&XH 

■feh 

B£OB 

BSDE^I 

EBi 

BEESBB 

<17 

BSEEH 

<34 

<3.3 


<3.4 


HH 

WEEM 

Anthracene 

KrEB 

<17 

<17 

<17 

<17 

<17 

m 

<17 

<84 

■H 

<17 

<17 

EFB 

<17 



H3EH 

lv.iM , ;QULliirZ£jI^BHIi^^^BBBBB^BBBBBB 

HH3B 

<1.7 

3 

<1.7 

EBB 

<17 

B3EH 

<1.7 

<84 

<1.7 

<1.7 

9.3 

<1.7 

<1.7 

<1.7 

<1.7 



■537B 

<2 

21 

<2 


21 

<2 

<2 

<8 

4 

5 

<2 

<2 

<2 

<2 

<2 

[53 


K3m 

<3 

<3 

11 

<3 

<3 

<3 

<3 

<17 

<3 

51 

61 

<3 

<3 

<3 

<3 

r-3-i 


BL'UB 

<34 

<3.4 

<3.4 



B3SQB 

<3.4 

<17 

EZB 


18 

EIB 

EH 

<3.4 

\mm 

ibsom 


Bi-y-B 

K£^BI 


14 

<2 

L<2 

<2 

<2 

<8 


r 5 

11 

BKIH 

mnm 

<2 




BTEB 

BE HB 

BH3B 

4.7 

<1.7 

BIB 

<1.7 

<1.7 

<8.4 

mum 

hh 

14 

mswm 

mg 

1.71 

HiS 

■in 

UiDenzo<a t h)anthracene 

BL'UB 

B£EH 

B£OB 


B£XHI 

■32HI 

BSOB 

<34 

<17 

■SOB 

<34 

<34 

EH 

EIB 

<3.4 

wzrm 

EH 

Fluoranthene 

Bs-y< ■ 

B££H 

KEZSI 

B£ZH 

keob 

<34 

EIB 

<3.4 

<17 

<3.4 

18 

<3.4 

wxrwm 

mssm 

B£OB 



Fluorene 

Bi>y-B 

K£XH 

BSXBB 

BSflB 

asm b 

<34 

<34 

<34 

<17 

<34 

<34 

<3.4 

<34 

HIM 


<3.4 

<34 


BS1 

<17 

<1.7 

<1.7 

<1.7 

<1,7 

<1,7 

<1.7 

<8.4 

<1.7 

<1.7 

17 

<1.7 


<1.7 

<1.7 

<1.7 

Naphthalene 

wpvm 

<17 

B3BH 

<17 

540 

400 

230 

<17 

<84 

120 

<17 

<17 

<17 

<17 

<17 

76 

100 

Phenanthrene 

MFzm 

<1.7 

EEB 

<1.7 

<1.7 

H£H 

<1.7 

<1.7 

<84 

<1.7 

<1.7 

<1.7 

<1.7 

<1,7 

<1.7 

<1.7 

■3SH 


Bl'VB 

<1.7 

<1.7 

<1.7 

<1.7 

<1.7 

<17 

<1.7 

<8.4 

<1.7 

<1.7 

3.21 

<17 

<1.7 

<1.7 

<1.7 


Surrogates 

H H 

















2, 4-DCAA 

% 

82 

60 

96 

120 

136 

78 

96 

70 

68 

80 

116 

70 

88 

66 

96 

96 

2,4,5,8-TCMX ] 

% 

49 

47 


48 

36 

76 

64 

61 

66 

44 

92 

58 

74 

65 

98 

63 


% 

86 

85 

mam 

78 

69 

HEDB 

103 

114 

109 

74 

150 

80 

109 

104 

BEB 

90 


% 

85 

85 

85 

87 

BOB 

87 

61 

82 

93 

104 

IHEHB 

75 

87 

93 

BIH 

92 

Metals 

H H 

















Aluminum 

wzrzm 



310 

1300 

1300 

930 

630 

960 

1200 

1800 

1100 

1600 

1500 

870 

890 

450 


B^y-B 

HEMII 

B3B 

<2 

H33H 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

Araentc 

dbL'U'K 

B3XH 

btohh 

<0.5 


1 1 

0.61 

0.71 

<0.5 

<0.5 

<0.5 

<0.5 

H<£H 

<0.5 

<0.5 

<0.5 

1.6 

Banum 

ii!'m 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

<20 


<20 



<i 

<1 

<1 

<1 

<1 

<t 

r <1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 


<1 

Cadrrmjm 


<i 

<1 

<1 

<1 

<1 

2.2 

1.4 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

Calcium 

K FOB 

■fc-olfc 

BES1 

■muB 

990 

780 

2200 

2000 

1400 


hceb 

790 



BETH 

rtifciioi 

210 

Chromium (total) 

bi pzm 

10 

15 

7 

4.3 

3.9 

34 

24 

14 

Kgs 


17 

mvm 

mvm 

3.7 


3.5 

Cobalt 

■ii'y-i 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 


rnsnsm 

37 

53 

HIM 

48 

46 

htb 

91 

94 

34 

130 

20 

73 

56 

7 

54 

22 


■ii!>y« 

870 

3500 

H3H 

1700 

1600 

HJlLJB 

1000 

1500 

1600 

2600 

1600 

2200 

2200 

1300 

930 

320 


msnzm 

89 

74 

7.6 

16 

16 

18 

16 

12 

7.5 

11 

12 

14 

11 

2.4 

5.7 

4 


BjfljgB 

190 

760 

360 

160 

150 

BETTH 

230 

460 

110 

350 

150 

140 

120 

120 

130 

62 


ikiL-yiy 

■OBI 


BIB 

HB 

hb 

mnm 

98 

73 

110 

160 

87 

160 

HT'H 

10 

21 

2.6 


B3T7B 


EEB 

CiXiIH 


■■mm 


■FIB 

eeb 

CUSH 


HHHIB 


gT'TTH 


■S.MB 

BTiTiTB 

Nickel 

Bi!>y<B 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

msm 

hb 

H^H 

flB£^BI 


m^m 



heh| 

Potassium 

KFZm 

78 

220 

42 

61 

52 

74 

69 

64 

79 

140 

77 

110 

u__ 

91 

45 



Selenium 

wzrzm 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 


<2 

<2 

<2 

<2 | 


wbi'wm 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

L <2 

<2 

<2 

<2 

<2 

<2 

<2 


Ba'yi 

121 

110 

111 

9.61 

61 

221 

161 

91 

121 

■EMI 

111 

211 

151 

HFTB 

hub 

bhh 

Thallium 

mrzm 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

2.6 

<1 


<1 

<i 

<1 




Vanadium 

Bii-W 

1 2 

3.9 

1.3 

2 

2.2 

1.8 

1.4 

24 

2.3 

3.8 

1.6 

2.5 

24 

2.9 

1.5 

i 


iLjUl 

35 

43 

31 

74 

70 

140 

120 

39 

37 

100 

44 

54 

45 

74 

15 

6.9 


I * value is between the Method Detection Limit and the Practical Quanitation Level 
J * value is below the established limit for accuracy 
* - 8310s were diluted (1:5) 

** *8310s were diluted (110) 
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Table B-15 KSC Background raw data for so*l locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values 



SSC149 

06/17/98 

S SC 150 
06/17/98 

SSC151 

06/17/98 

SSC152 

6/16/90 

SSC153 

06/16/98 

SSC154— 

06/16/90 

SSC155* 

06/17/90 

S SC 156 
06/17/98 

SSC157 

06/17/98 

SSC158**** 

06/17/98 

SSC159 

6/17/98 

SSC160 

06/17/98 

SSC161 

06/26/98 

SSC162 

06/26/98 




duplicate 



Other Parameters 


















Bulk Density 

g/cm J 

082 

1.3 

13 

1.2 

1.1 

12 

1.1 

1.1 

1.2 

14 

1 

1.2 

1.3 

0.94 

1.1 

1.2 

CEC 

metyiOOg 

33 

10 

1000 

39 

5 7 

8.6 

0.9 

38 

37 

1000 

1000 

1100 

1100 

1000 

5 

4 

Percent So*kJs 

% 

99 

96 

99 

99 

99 

99 

99 

99 

99 

98 

99 

99 

90 

99 

90 

99 

PH<I*» 

s.u. 

6.9 

7.2 

7.1 

6.6 

66 

6.7 

6.8 

7.1 

6.5 

69 

6.3 

7.2 

72 

66 

6 

63 

Resistivity 


Texture (No. 4) 

% 

100 

100 

999 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Texture (No 10) 

% 

99.9 

97.8 

999 

999 

99.9 

100 

99.8 

998 

100 

100 

999 

100 

99.9 

999 

100 

too 

Texture (No. 40) 

% 

74.2 

593 

705 

98.3 

98.3 

98.9 

99 

979 

59.1 

52.0 

993 

686 

69.3 

70.2 

89.1 

97.9 

Texture (No. GO) 

% 

596 

55.7 

475 

94 

94 

96.4 

97.3 

93.9 

47.3 

431 

97,8 

573 

58 

51.1 

684 

90.2 

Texture (No. 100) 

% 

14.8 

24.3 

17 1 

37.9 

37.8 

45.2 

40.3 

39 

19.3 

17.9 

46.3 

17.7 

17.2 

185 

22.9 

44 

Texture (No. 200) 

% 

28 

7 

4 

2.6 

2.3 

29 

3.7 

3.2 

4.6 

6.2 

2 

43 

4.1 

3.5 

3.0 

7 

Total Organic Carbon 


>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>25800 

26000 

>26700 

>26700 

>26700 

>20700 

9000 


I * value is between the Method Detection Limit and the Practical Quanitation Level 
J * value is below the established limit tor accuracy 
*« 8310s were diluted (1:5) 

** =8310s were diluted (1:10) 
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Table B-15. KSC Background raw data for soil locations 


value is an outlier and not used in the analysis to develop the KSC Background screening values 



SSC163 

06/29/98 

SSC184 

06/29/98 

SSC165 

06/12/96 

SSC166 

06/30/98 

SSC167 

06/30/98 

SSC168 

06/30/98 

SSC169 

6/30/98 

SSC170 

06/30/98 

SSC171 

06/30/98 

SSC172 

06/30/98 

SSC173 

06/30/98 

SSC174 

06/30/98 

SSC175 

06/29/98 

SSC176 

06/26/98 






riyrriffia 

■■BT! HEEBTIin llHrnTTZlJKMMB 

9M9 

999 

■191 

99 

E^^9 

9191 

991 

999 

999 

■191 

919 

^999 

^^9 

999 


^^99 

999 


Wl' ] ht-Wk 

<3.7 

<3S 

<37 

<4.4 

<3.4 

<3.7 

■SOB 

9EE9 

<3.3 

<34 

■UB 

■EXM 

9£M 

<4 

<42 

<34 


bs-u-b 

K}fl 


EM 

<4.4 

<34 

5.4 

■BIM 

■££9 

EM 

<3.4 

<3.3 

<3.4 

<34 

12 

<42 

<3.4 


■-WM 

MOM 

KOI 

■SOI 

<4.4 

<3.4 

5.4 

KOI 

EM 

MOM 

<34 

<3.3 

<34 

<3.4 

<4 

<4.2 

9*19 


R¥l 

<3.7 


EM 

<4.4 

<3.4 

<37 

■BEM 

9£5M 

■£EM 

9*H9 

MOM 

9*19 

<3.4 

<4 

<4.2 

eh 


■as 

<3.7 


9H9 

KM 

<3.4 

<3.7 

■SOI 

■BEM 

9**9 

EM 

9*T9 

MOM 

<34 

<4 

<4.2 

<3.4 



MOM 

MBiJbjh 

<37 

EM 

MOM 

<3.7 

EM 

■BEM 

<3.3 

EM 

MOM 

■EEX9 

<3-4 

<4 

<4.2 

I92M 


KVl 

KM 


<3.7 

<4.4 

<34 

Ef 

■BIM 

EEJM 

9**9 

■£19 

EBcf 

EM 

<3.4 

<4 

<4.2 

E*ll 


HPlifTl 

<3.7 


EM 

<4.4 


<3.7 

■2XM 

9**^ 

9**9 

■EX9 

K3M 

MOM 

<34 

<4 

<42 

eh 


BUI 

<3.7 


■BfM 

<4.4 

<3.4 

<3.7 

EM 

EM 

EM 

<34 

9£OI 

MOM 

EM 

<4 

<4.2 

<3.4 


RU1 

■EEXfl 

n^t-ai 

<3.7 

<4.4 

<3.4 

<3.7 

EM 

fM 

■SOI 

^BZ9 

M*3M 

<3.4 

92X9 

<4 

<4.2 

<3.4 

Dieldrin 

BB1 

ESB 

9*19 

<3.7 

EM 

mum 

<3.7 

KOI 

MOM 

9**9 

iesm 

<33 

<3.4 

<3.4 

<4 

<4.2 

<3.4 

EndosuHan 1 

WEFl&W 

9*»9 



<4.4 

■3XM 

<3.7 

EM 

EEEM 

■SOI 

<3.4 

<3.3 

msm 

<3.4 

<4 

<4.2 

<34 


BUI 

K££M 

MM 

wesm 

<4.4 

EM 

<37 

■2X9 

BSBB 

KOI 

EM 

95HR9 

<3.4 

<3.4 

<4 

<42 

<3.4 

EndosuHan Sulfate 

B?-ve 

■COM 

9*E9 


<4.4 

EM 

<3.7 

<3.4 

■?n 

9*19 

<3.4 

KOI 

MOM 

MOM 

<4 

<42 

<3.4 

Endrin 

Vv!iki‘l 

MOM 

S9CC9 

<3.7 

<4.4 

<3.4 

<37 

<3.4 

EM 

<3.3 

94M 

EM 

<3.4 

EM 

<4 

<4.2 

■BE — 


BUI 

B55BI 

^E3M 

<3.7 

<4.4 

■ES9 

<3.7 

msrm 

M££9 

KOM 

EM 

909 

<3.4 

■19 

<4 

MIOi 

199 

Endrin Ketone 

BUI 

■339 

■BUI 


■J wm 

Kfrf 

K 19 

EM 

EM 

■BEM 

MOM 

<33 

<3.4 

9*19 

<4 


9*19 

Gamma * BHC (Lindane) 

BUI 

<3.7 

90M 

EM 

<4.4 


<37 

<3.4 

<3.3 

■SOI 

EM 

KFM 

<34 

92XM 

<4 

<42 

E9 


BUI 

K£S9 

msm 

EM 

<4.4 

EM 

<3.7 

<3.4 

<3.3 

■BEM 

EM 

MOM 

MOM 

EM 

<4 

<42 

<3.4 


Bi-UB 

■COM 

BftM 

EM 

<4.4 

<3.4 

<3.7 

<34 

msm 

9S*9 

<34 

9**9 

<3.4 

<34 

<4 

<42 

9^*1 9 


BUS 

■339 

BE£I3i 

MOM 

<44 

<3.4 

<3.7 

<3.4 

eh 

mssm 

EM 

MOM 

EM 

<3.4 

<4 

<4.2 

191*9 

Isodrin 

BUi 

■239 

KM 

<37 

9+19 

<34 

■W9 

KIM 

KOI 

MM 

MOM 

■19 

KIM 

■19 

<4 

<4.2 



BUI 

90M 

■nw 

ETM 

EM 

^BXM 

EM 

■SOB 

BEEB 

■RIM 

9*19 

909 


MOM 

<4 

9) 19 

^EIM 


BUI 

MM 

msm 

<37 

<4,4 

KOI 

9*59 

EM 


9239 

MOM 

9*19 

EM 

■IM 

<4 

19^9 

eh 


MFZm 

9M 

K±£9 

KM 

<89 

<68 

<73 

<68 


<67 

<67 

<66 

<67 

<67 

<80 

909 

Mf ■ 

Arodora (8062) 

9^^9 

99 

9 9 

9 9 


999 

■9M 

999 

a^n 

9 

MIS! 



1991 

9991 

9 


PCB-iOl 6/1242 

9PS?M 

ME'rM 

■a 

■BEM 

EM 

<34 

EM 

mm 

mm 

EM 

<34 

<33 

<34 

<34 

19X9 

9^9 

909 

PCB-1221 


<37 

tf-B 

EMI 

<44 

<34 

EM 

EM 

99 

■BIM 

<34 

<33 

<34 

<34 

<40 

|9£Mi 

■39 


HTjTlZTB 

<37 

9E3I 

<37 

<44 

<34 

<37 

<34 

9£Z9 

9*9 

■cm 

M£3M 

<34 

<34 

92X9 

Ki9 

KIM 

PC8-1248 


<37 

<35 

<37 

Ell 

<34 

<37 

<34 

<33 

9^9 


■EM 

<34 

<34 

<40 




■km 

<37 

<35 


EM 

<34 

<37 

<34 

1Q^]9 

9*9 

<34 

<3 3 

<34 

<34 

<40 

^EMI 

939 


9T!ZI?M 

<37 


9E9 

<44 

<34 

<37 

<34 

939 

9SS 9 

<34 

M331H 

<34 

<34 

<40 

<42 

<34 


HH 

MHM 

99 

999 


M9 

99 

9E9 

9 9 

9 9 

l^^M 

199 

Hil9 

919 


999 

99 


bm^b 

<11 

<10 

<11 

EM 

92E9 

<11 

KM 

<10 

■BEM 

MS*M 

9319 

■PEBj 

<10 

<12 

■OEM 

9BXH1B 

'.i 1 - i - >. - •k i r-tLif 

■r!C*M 

<11 

<10 

<11 

<14 

<10 

<11 

EM 

ieim 

9S9 

9219 



<10 

92EM 

«« 

9BEM 

bcessb v i i'i ii» n — 

BUI 

mssm 

95XM 

<11 

EM 

■BEM 

<11 

K1'9 

BBE9 

90X9 

M3EM 

92X9 

9X9 

9219 

92E9 

9SEM 

95EM 

3,5-OCBA 

K-UB 

<n 

<10 

<11 

<14 

<10 

<11 

9£X>M 

■SMI 

9H9 

M3LM 

9419 

9219 

9319 

95X9 

wmmm 

W5EM 


B'Ul 

KM 

^EMI 

<11 

<14 

EM 

<11 

KM 

9SMI 

<10 

9319 

KEM 

^0X9 

95X9 

KE9 

93EM 

KEM 


■Fg-B 

<n 

■MBI 

<11 

mm 

KC9 

<11 

E41E 

93H9 

<10 

<10 

9219 

9219 

<10 

<12 

MSEM 

KEM 

Adfluorfan 

9Ti2M 

warn 

i^jxxi 

raa 

<14 

KU9 

■Bn 

959 

mum 

9TP9 

KIM 

M41M 

9419 

IEQM 

<12 

■™ 

KEM 

Bentazon 

BUI 

<11 


mam 

<14 

EM 

Ggi 

■SMI 

EM 

9419 

9H9 

MSIM 

KEM 

919 

El 19 

MSEM 

KEM 

CWoramben 

w*o 

<11 

<io 

<11-1 

<14, 

■3H9 

msm 

KIM 

km 

93Q9 

<w 

<10 

9S9 

<10 

9^9 

MSEM 

■EM 

Dacthal 


<11 

Btl'l 

■301 

EM 

<10 

<11 

9SM 

9EEM 

9SM1 

<10 

<10 

<10 

<10 

M3EM 

M3EM 

KEM 


K'U'B 

<11 

msm 

msm 

EM 

1QJI9 

<11 

9SM 

ieim 

9S9 

9319 

9319 

<10 

92X9 

KEM 

919 

KEM 


BMiUB 

<11 -i 

<10 

<11 

<14 

[ <10 

■on 

9SM 


<10 

<10 

MS9 

■sum 

UJB 


MUM 

KEM 



bsb 

90^9 

<11 

<14 

MBH9 

mm 

KIM 

93X9 

9SE^I 

MSiM 

9419 

9QI9 

mm 

<12 

9i*9 

KEM 

Dinoaeb 

KOTM 

<11 

<10 

<11 

EM 

<10 

<» 

<10 


<10 

1019 

93EN 

■EEQ^I 

92X9 

<12 

9^9 

KEM 

MCPA 

■P531 

KIM 


K^a 

mum 

EES 

DEB 

ELM 

KEM 

BE2B 

941>.9 

94 E 9 

9XH9 

BL3B 

Kh»l 

■*>■ 

9Eul 

MCPP 

R‘U'1 

KIM 

933gM 

9ES9 

wnm 

■031 

BUM 

MEM 

KIM 

KE9 

92E9 


KEM 

9X9 

9E9 

9E9 

9E5I 



<11 

<10 

<11 

<14 

[ <10 

<11 

EM 

9309 

909 

9319 

9219 

9319 

9X9 

EM 

9XXM 

KEM 

Pidoram 

BUI 

KM 

<io 

<11 

<14 

MQH^l 

<11 

<10 

^10 

asm 

90X9 

H2I9 

<10 

9219 

<12 

r~zr- 

wri'ii 


I * value is between the Method Detection Limit and the Practical Ouanrtahon Level 
J * value « below the established limit for accuracy 
* * 8310s were diluted (1 :5) 

** .8310$ were diluted (1:10) 
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Table B-15 KSC Background raw data tor soil locations *“ « value is an outlier and not used in the analysis to develop the KSC Background screening values 



S SC 163 
06/29/98 

SSC164 

06/29/98 

SSC165 

08/1298 

SSC166 

06/30/98 

SSC167 

069096 

S SC 168 
06/30/98 

SSC169 

6/30/98 

SSC170 

06/30/98 

SSC171 

06/30/98 

SSC172 

06/3098 

SSC173 

06/3098 

SSCt74 

06/30/98 

SSC175 

06/29/98 

SSC176 

06/26/98 




r 

PJglggl 


' i 

PT?yrn 



BBB 

BBB 

bbb 

BB 

BB 

■B 

BB 

■B 

■bb 

IBB 

ei^b 

BBB 

■BIB 

BBB 



i n * r ' iTi 7 r r i 7 " ~ i — jj—i — — j^B^B i 

WThsm 

■CHS 

■BUM 

■BUM 

■t££B 

r^T— 

<19 

<17 

<17 

<i/^ 

<17 

<17 


eh 


H— 


MlzJTJi^ZZ^XBBHBMBBBBBBBi 

■Fli •!*£■■ 

— <L» 

<18 

■n 

■M 

MBSM 

<19 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

42 


<17 



HUB 

HUB 

■BIB 

BE^B 

<17 

<19 

<17 

<17 

<17 

<17 

<17 

<17 

<17 

<20 

<21*™ 

<17 




bseb 

BBSS 

MBim 

BHLB 

<3.7 

'■SB* 

KIM 

BSEB 

BEIB 

B3ESB 

'EM 

EM 

<4 

K££B 

Ef 



Ui!2_ 

■qlb 

■BIB 

HSB 

<17 

<19 

■SB 

EB 

eb 


HSB 

HQB 


EM 





BSEB 

■LUi 

B*f 

HUB 

<1.7 

<1.9 

MU 

Hlfl 

<1.7 

<1.7 

<1.7 

<1.7 

<1.7 

<2 

<2.1 

<1.7 


KUS 

<2 

* 

21 

31 

<2 J 

__<2_ 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

4 



<3 

■QJ1 

41 

BLUB 

<3 

<3 

<3 

<3 

<3 


<3 

<3 

<3 

<4 

<4 

<3 


■i-ZF* 

<3.7 

■ If 

13 

BI1B 

EM 

<3.7 

<3.4 

mssm 

EM 

<3.4 

<3.4 

<84 


<4 

EM 

IEM 1 * * * 


R-US 

■EEBI 

31 

■COB 


<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 


<2 




Kg* 

B4RB 

3.7 

MM 

MM 

<1.7 j 

KOI 

<1.7 

<1.7 

<1.7 

<17 

<1.7 

<1.7 

1 <1.7 

<2 

<2.1 

rnrl 


■TTdB 

<37 


<3.7 

BEEB 

<3.4 

1 <3 7 

Bn 

BEXB 

EM 

wtzrm 

'EM 

BETH 

EM 

<4 

BZEB 

mes?m 

Fluoranthene 

■li»KMI 



<3.7 

EM 

WtHM 

EB 

Bn 

KZB 

BSECB 

E£ZB 

EM 

EM 

BSZB 

<4 

B74.B 

EM 

Fluorent 

■Fv'xZMl 

BOH 

hub 

<3.7 

<45 

<34 

BSSB 


EM 

!EB 

EM 

■SIB 

HHFB 

b^ee 

<4 

EM 



K-E* 

Lsl*. 

6.7 

8.9 

■cai 

Mia 

<19 


BUB 

bub 

EM 


<1.7 


<2 


SxIS 


n-u* 


<18 

<19 

MM 

<17 

<19 

<17 

<17 

<17 

<17 

<17 

<17 

mum 

73 

<21 

<17 

IPhenanthrene 


EEI 

<1.8 

<1.9 

KOI 

<1,7 

<1.9 

<1.7 

<1.7 

<1.7 

<1.7 

<1.7 

EM 


<2 

<21 

<1.7 



BQEB 

<1.8 

<1.9 

HBE* 

<1.7 

<1.9 

WRwm 

<1.7 

<1.7 _ 

■fflM 

<1.7 

EM 

msam 

<2 

<2.1 

<1.7 

Surrogates 

BBBBI 



eh^b 

■eh 




2,4*DCAA 

% 

56 

44 

112 

BK V B 

68 

52 

88 

40 

72 

48 

76 

64 

04 

70 

48 

36 

2,4,5,6-TCMX 

% 

57 

75 

71 

beeb 

65 

66 

54 

55 

59 

69 

67 

59 

69 

59 

57 

68 


% 

60 

124 

147 

BUB 

75 

85 

69 

58 

77 

92 

■M 

68 

67 

81 

60 

88 


% 

105 

75 

83 

83 

81 

86 

73 

91 

94 

90 

^ESBI 

bub 

BTCB 

63 

87 

117 

BIBBiBBBBBl<J-!MhiAHBWHfaMM! 

b b 









■EX* 

BLEB 

miiim 

rnznm 

BUB 


BE2B 

^eeb 

beib 


hub 


HUM 


3800 

1300 1 



<2 

<2 

<2 

^EEXEB 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

eb 

epe 

<2 

<2 

<9 1 


msrssm 

<0.6 

<0.5 

BSWB 

Hi IB 

<0.5 

<06 

<0.5 

<0.5 

■E3M 

■■MM 

■EM 

■Qi]QE 

2.6 

2.7 

■QTQE 

iessbI 


E^l 

<22 

<21 

<22 

<27 

<20 

<22 

BE2B 

<20 


EM 

HB 

flV£rnE 

B£3B 

BE2B 

EM 

emi 


wszzm 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<i 

<i 

<i 

<1 


<1 

<i 

Cadmium 


<1 

<1 

<1 

<1 

<1 

<1 i 

<i 

<1 i 

<1 

<i 

<i 

<1 

<1 

<i 

<1 

<i 

Cfltdum 

mrzm 

3800 

1900 

16000 

24000 

1700 

2200 

410 

920 

500 

5900 

760 

1800 

99000 

2500 

22000 

510 

Chromium (total) 


20 

17 

12 

15 

3.7 

30 

10 

<1 

<1 

7.2 

4.3 

24 

12 

29 

— ti — 

IS 

Cobalt I 

w&'jzm 

<6 

<5 

<6 

<7.0 

<5 

<6 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<6 

<6 

<5 



100 

100 

110 

110 

24 

130 

$1 

14 

11 

84 

5.3 

70 

32 

120 

33 

36 




2200 

1900 

2000 

570 


BTTTB 

160 

100 

940 

110 

*K£* 

BK'M 

BLUB 

BOTH 

mwm 


■u^M 

82 

8.9 

HUB 

10 

1.9 

17 

5 

1.3 

<1 

10 

1.5 



6.3 





560 

180 

BilB 

hub 

HKB 

blub 

mu* 

KM 

88 

MFZM 

flEHB 

hub 

BUB 

440 

HrrSS 

■S 



■KUH 

■KEJH 

bub 

150 


— 

it 

12 

7.5 

eb 

eb 


HUH 

BUB 

S3 



KluTV 

BrM 

me 

HUB 

HEB 

wmm 

HUB 

hub 

HfilB 

EM 

em 

■sum 

■ line 

wmim 


BTTf 

■eeb 

Nickel 

WEFiZm 

<6 

BEBI 

<« j 

<7 

qi 

■E3B 

HB 

BM 


eb 

B£B 

b^b 

eb 



■HBB 

Potassium 

BiffVgB 

HUB 

mssm 

hub 

HUB 

28 

170 

70 

36 

<25 

92 

EM 

62 

300 

64 

B5EB 

■EM 



<2 

<2 

<2 

<3 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 



Silver 

Mu'll' m 

<2 

<2 

<2 

<3 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 


<2 

—3~1 


HUTITB 

31 

171 

31 

36 

201 

HUB 

bub 

Ef 

16 1 

29 

141 

20! 

330 

HtIB 

58 

HTMjl 

Thai hum 

wmm 

<1 

<1 

<6 

<7 

<1 

<i 

<i 

<i 

<1 

<1 

<1 

<1 

<1 


<1 


Vanadhjm 


10 

12 

4 

4.6 

1.3 

9 

^ 25 

<i 

<1 

1.9 

<1 

2.4 

19 

1.9 1 

9.8 

4 



56 

25 

71 

76 

14 

56 

7.8 

7 

<5 

36 

<5 

32 

32 

66 

31 

12 


I * value is between the Method Detection Unit and the Practical Ouanitation Level 

J « value is below the established limit tor accuracy 

*- 8310s were diluted (1:5) 

*• -831 Os were diluted (1:10) 
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Table B-15. KSC Background raw data tor soil locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values 




S SC 163 
06/29/98 

SSC164 
06/29/9 8 

SSC165 

08/12/98 

SSC166 

06/30/98 

SSC167 

06/30/93 

SSC168 

06/30/98 

SSC169 

6/30/98 

SSC170 

06/30/96 

SSC171 

06/30/98 

SSC172 

06/30/98 

SSC173 

06/30/98 

SSC174 

06/30/98 

SSC175 

06/29/98 

SSC176 

06/26/98 





duplicate 


duplicate 


Other Parameters 

Butk Density 

gtarv’ 

12 

1.1 

1 

1 

1.3 

1.1 

1.2 

1.2 

1.3 

1.2 

1.3 

1.1 

1.2 

1.1 j 

1.2 

1.1 

CEC 

metflOOfl 

23 

10 

31 

29 

6 

20 

7 

4 

9 

8 

6 

9 

17 

19 

13 

8 


% 

89 

95 

89 

74 

96 

90 

97 

99 

99 

98 

99 

98 

98 

83 

78 

98 

dH (lab) 

s. U. 

6.3 

6 

7.4 

7.6 

7.2 

6.9 

6.8 

7.2 

6.8 

7.7 

7.2 

7.4 

7.6 

6.8 

7.6 

6.1 

Resistivity 

ohm-cm 

46000 

110000 

32000 

29000 

<12 

1400000 

<12 

<12 

<12 

1600000 

<12 

<12 

350000 

64000 

450000 

<12 

Texture (No. 4) 

% 

100 

100 

99.9 

100 

99.7 

100 

98 6 

100 

100 

99 

100 

100 

98.2 

100 

100 

100 

Texture (No. 10) 

% 

998 

100 

99.78 

99.9 

99 6 

99.7 

963 

100 

999 

98 5 

100 

100 

93.8 

99.9 

99.9 

100 

Texture (No. 40) 

% 

944 

98 

968 

97 

85.4 

853 

96 9 

98.4 

98.7 

97.5 

87.4 

83.5 

84.7 

98.6 

98 

98.3 

Texture (No. 60) 

% 

83 

91.4 

89.7 

699 

51 4 

573 

923 

91.6 

92.1 

94.7 

581 

56.7 

78.3 

84.1 

91 

896 

Texture (No. 100) 

% 

50.2 

57.8 

528 

57.2 

15.3 

28 

578 

51.9 

52 

58 

17.6 

21.9 

51.4 

22.7 

59 6 

48.2 

Texture (No. 200) 

% 

10.1 

12.3 

20.7 

19 

42 

10.5 

84 

99 

96 

8.6 

4.7 

5 

14.2 

11.4 

11.7 

9.2 

Total Organic Carbon 

mg/Kg 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 

9800 


I - value is between the Method Detection Limit and the Practical Quanrtation Level 
J - value 1$ below the established limit tor accuracy 
* - 8310s were diluted (1:5) 

*' -8310s were diluted (1:10) 
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Table B-15. KSC Background raw data tor so*l locations 


valua is an outlier and not used in the analysis to develop the KSC Background screening values 
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06/29/98 

SSC178 

07/14/98 

SSC179 

06/13/96 
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08/13/98 

SSC181 
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06/22/98 

SSC183 
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MM 
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<4 

MM 

MM 
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KM 
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KM 
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MM 
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<4 

mihm 
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MM 

MM 
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<4 
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MM 
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B^B 

■PM 

MEB 

BSM 

KM 
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MI.B 

BSM 

BIS 

<4 
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MM 

mm 
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MEH 

BSM 

MM 

■SIB 
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BE EH 

KSB 

BIM 

BSXB 

■£QH 

<4 
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MM 
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B1M 
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<4 
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<4 
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<4 
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b™ 
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jj EM 

BSIB 

MEB 


MEM 
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<4 

<43 
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<4 
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MM 
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<4.5 
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<4 
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<4 
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<4 

<43 
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Km 

BM 

BEEB 

<4 
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■BEB 
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<34 
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1 Chlorinated Herbicides (81 51 ) 
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■ 
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21 

44 

320 

58 

IBETMI 

<11 
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<10 
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<14 

KfMn «.ii : : j - >i .1 1 f . > r« i 1 k-F u y — iia— pi 

■ii'U-H 

<10 

<10 

<11 

<10 
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BRiB 

<13 

WMSI3M 
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<12 
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<14 
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<11 

18 

35 

BTKTB 
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<10 

<11 

■BEB 
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<10 
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<10 

<14 


K'U'I 
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■EBB 
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<10 

<120 

<13 

<10 

<11 
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<10 

<10 

<10 

<14 


BUI 

<10 

BIS 

<11 

<10 

B3EB 

Mk>M 

<13 

<10 

<11 

r <12 

<10 

"rur 

<10 

<10 

<14 


K'U-B 

B&iB 

<10 

<11 

<10 

<10 

BA KM 

<13 

baim 

<11 

<12 

<10 

<10 

<10 

<10 

<14 

Acmuoden 

RUB 

MM 

<10 

<11 

<10 

<10 

BA KM 

<13 

IED3H 

<11 

<12 

<10 

<10 

^ <10 

<10 

<14 


B!'U-B 

<10 

<10 

<11 

WEm 

<10 

<120 

<13 

<10 

MIB 

<12 

<10 

<10 

<10 

<10 

<14 


BUI 

<10 

<10 

<11 

<10 

<10 

jeem 

<13 

<10 


<12 

<10 

<10 

<10 

<10 

<14 

Dacthai 

RjSgjB 

<10 

<10 

<11 

<10 

<10 

BKS 

<13 

<10 

<11 

MEB 

<10 

<10 

<10 

<10 

<14 


wttzm 

KOI 
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<11 

<10 

<10 

■5EB 

<13 

<10 

<11 
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<10 

<10 

<10 

<14 


R'Vl 

MM 

<lo 

<11 

<10 

<10 

KKB 

<13 

<10 

<11 

<12 

<10 

■BUB 

<10 

<10 

<14 

m 1 . Jl tx flffr*. m: :ii«) .rj 

■p 'asm 

BGM 

<10 

<11 

<10 

<10 

BE! 

<13 

<10 

<11 

<12 

B1IB 

■RTHM 

<10 

<10 

<14 


wjnsm 

BSM 

bqubi 

<11 

<10 

<10 

S1KS 

<13 

■sebi 

<11 

<12 

BSEBi 

<10 

<10 

<10 

<14 

MCPA 

Bl'VJ'B 

Bii» sM 

BMmM 


rub 

BI<I iB 

to&uom 

BK. |B 

■SUM 

BEEE3B 

BSilMI 

KMI 

kmi 

<100 

<100 

<140 

MCPP 

BTUB 

Bih H 

<100 

KSM 

SEE* 

Ea 

WSSMl 

Bk.tBl 

KMI 

BESi HI 

KEMI 

BE£M1 

MJTTiM 

B&mMI 

■TTTTM 

Ed 


RU-B 

■SB 

<10 

<11 

<10 

<10 

MEM 

<13 

<10 

<11 

B'M, 

<10 

<10 

<10 

<10 


IPckxam 

BS'US 

<10 

<10 

<11 

<10 

<10 

MEM 

<13 

<10 

<11 

orn 

<10 

<10 

<10 

<10 

<14 ] 


I * value is between the Method Detection Limit and the Practical Ouanitation Level 
J * value is below the established limit for accuracy 
** 8310s were diluted (1:5) 

" «8310s were diluted (1:10) 
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Table B-15 KSC Background raw data lor soil locations. 


value is an outlier and not used in the analysis to develop the KSC Background screening values 




SSC177 

06/29/98 

SSC178 

07/14/98 

SSC179 

08/13/98 

SSC180 

08/13/08 

SSC181 

8^13/98 

SSC182 

06/22/98 

SSC183 

7/14/98 

SSC184 

07/28/98 

SSC185 

07/28/98 

S SC 186 
06/18/98 

SSC187 

06/18/98 

SSC1B8 

06/18/98 



■HH 

rTP.reril 




^H 1 

r.Tv-v-vil 


HHHI 

EMBai 







HHH 

■■ 

^Hll 

IH^H 

H^H! 

Hi' 

■Hi 

HH 

HH 

HHHI 

Hi 

HHHI 

HHHI 

HHHI 

HHH! 

■■ 


mmm 

<17 

<17 

<18 

<17 

<17 

<20 1 

<22 

<17 

<19 

<20 

<17 

<17 

<17 

46 

^23 


WFlFW 

<17 

<17 

<18 

<17 

<17 

HZH 1 

<22 

<17 

<19 

<20 

<17 

<17 

<17 

68 

<23 

LV !i! vilVT^HHHHHHHHHMHHHHHHI 

ws-u-m 

<17 

<17 

<18 

<17 

<17 

<20 

<22 

IQlQH 

HEH 

HEHI 

EH 

<17 

<17 

<17 

<23 


WFxm 

mkkM 


blbi 

HXH 

<34 

<4 

<43 

<3.4 | 

<3.7 j 

■biiii 

hsehi 

HSH 

<3.3 

<3.4 


[Anthracene 1 

HT53H 

<17 

HUH 


<18 | 

<17 

<20 

<22 

■SHI 


HQ! 

<17 

<17 

<17 

HSH 



MTbm 

<17 

<1.7 

<1.8 

■QEH 

H3EH 

mum 

<2.2 

<1.7 

<1.9 

<2 

<1.7 

3.8 

4.6 

21 

msmi 



<2 

<2 

<2 

<2 

<2 

21 

21 

<2 

<2 

<2 

<2 

9 

6 

22 

<3 

U.' 'iSIBHMHHMHHi 

■^ra 

<3 

<3 

<3 

<3 

<3 

41 

SI 

<3 


■■ 

H£H 

71 

<3 

15 

<4 
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<3.4 

<3.4 

HEIH 

<34 

<34 

51 
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HSH 

HU 

hzh 

36 

18 

28 

<4.6 
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WTFlFM 

<2 

<2 

<2 

<2 

<2 

21 


<2 

<2 

<2 

<2 

6 

<2 

17 

<3 
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<19 
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26 
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HH 


<4 
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m. 
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<4 
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K£ZH 

HH 

20 
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<4.6 
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HTEH 
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HSSH 

HI 

<34 

<4 

mikm 

H*EH 


H£IH 

■QEH 

HkEH 

<3.4 

HZH 

KZZH 


K<y:V 

<17 

<17 

<1.8 

<1.7 

<1.7 

31 

7.4 

HSSH 

■QEH 

<2 

<1.7 

5.2 

4.8 

14 
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<17 
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<2 
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64 
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HcZHI 

HEIH 

HEIH 

IHEH 

■^■1 

IK^H 

HZH 

mum 

2.4.5.6-TCMX 

% 

53 

71 
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96 
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85 


% 

78 

73 
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67 

56 
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n 
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59 

43 


% 

82 

79 

90 

73 

61 

67 

77 

89 

96 
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84 

88 

90 

88 
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HH 
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<2 

<2 

<2 

<2 

<2 

<2 

<2 

HH 
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<2 

<2 

<2 

<2 
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<3 
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sa 

<05 
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HEI 
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wsnm 


<21 
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25 

32 
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<1 

<1 

<1 

<1 

<1 

<1 

<1 
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<1 
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<1 
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■u?*y» i 

<i 
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<1 
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HH 

HH 

HH 
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HH 
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<5 
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L<L_J 

Potassium 

IKH3H 

BE1 
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<1 
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4.7 

2 

<1 

<1 

<1 

22 

25 

21 
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1 
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HZH 

24 

52 

6.9 

18 

10 

12 

<5 

9.8 

9 

6.5 

8.9 

50 

<5 

<7 


I - value is between the Method Detection Limit and the Practical Ouanrtation Level 
J * value is below the established limit for accuracy 
*- 8310s were diluted (1:5) 

** *83 10s were diluted (1:10) 























Table B-15. KSC Background raw data lor soil locations 


value is an outlier and not used in me analysis to develop the KSC Background screening values 




SSC177 

06/2898 

SSC178 

07/1496 

SSC179 

08/13/98 

S SC 180 
08/13/98 

SSC181 

8/13/98 

SSC182 

06/22/98 

SSC183 

7/1498 

SSC184 

07/28/98 

SSC185 

07/2898 

SSC186 

06/1898 

SSC187 

06/1898 

SSC186 

06/1896 







E52S33 


EESS3 

r Other Parameters 

BBM 

BBBi 

^BH 

BBB 

■■ 

■Hi 

BMB 

nee 

WmKM 

■■■ i 

■bm 

bb 

bb 





wrsm 

1.2 

1.2 

1.3 

1.2 

1.3 

it 

1.1 

1.2 

i.i 

warn 

11 

1.3 

1.2 

0.62 

12 


En:^Ai»j;g 

6 

4 

13 

4 

4 

10 

12 

9 

24 

39 

2 

5 

540 

IBiHIllH 

B2B 


■DU 

99 

96 

91 

97 

96 

83 ^ 

77 

97 

89 

85 

bequb 

99 

99 

96 

73 


■m 

6.7 

6.4 

7.4 

L 5.2 

5.2 

5.5 

5.3 

8.3 

7.3 

73 

49 

6 

82 

8 

f'7 




% 

IHliIiJH 

BCuB 

K3V 

100 

100 

100 

100 

99.4 

100 

100 

100 

■EM 

wesm 

mam 

BdUB 


% 

999 


9LU 

999 

100 

99.9 

99.9 

90.9 

997 

99.6 

99.8 

KM 

M'tm 

mam 

mum 


% 

wm' y 

B3M 

BE£H 

B I B 

99.7 

897 

898 

60.5 

968 

96.5 

99 


na 

bub 

mam 


% 

EM 

aaa 

Bm 

96 

98 1 


MZWM 

B/J.B 

93 

924 

■EEB 

■EM 

bubi 

mam 

EH 


% 

mum 

KEXH 

B Jt f-E 

nil 

msm 

■EES 

masm 

bub 

■H 

■EZEB 

BBEB 


wjem 

bub 

mam 

Texture (No. 200) 

% 

58 

5.6 

14,9 

5,7 

4.8 

4.5 

3.8 

mim 

mm i 

wExm 

beb 

Bn 

bifb 

Bn 

wvm 

Total Organic Carbon 



to 

Ol 

o 


I * value is between the Method Detection Limit and the Practical Ouanitation Level 
J * value is below the established limit tor accuracy 
* * 8310$ were diluted (1:5) 

** -6310s were dHuted (1:10) 
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Table B-15. KSC Background raw data for soil locations. 


value Is an outlier and not used in the analysis to develop the KSC Background screening values. 



SSC189 

6/18/98 

SSC-190 

06/29/98 

SSC191 

07/28/98 

SSC192 

07/28/98 

SSC193 

08/12/98 

SSC194 

07/28/98 

SSC195 

07/15/98 

SSC196 

07/15/98 

SSC197 

07/28/98 

SSC198 

08/13/98 

SSC199 

07/28/98 

SSC200 

08/12/98 



Other Parameters 















Bulk Density 

gfcrh* 

0.65 

0.61 

1.2 

0.91 

1.1 

1.2 

1.3 

1.4 

1.4 

1.2 

1.2 

1.2 

1 

CEC 

meq/IOOg 

1000 

840 

1 

7 

14 

14 

3 

3 

2 

6 

11 

7 

22 

Percent Solids 

% 

60 

78 

98 

99 

97 

94 

97 

95 

93 

92 

88 

99 

91 

pH (lab) 

S. U. 

8.1 

8.3 

6 

7.1 

7.9 

7.7 

78 

7.8 

7.4 

5 

5.9 

7.2 

7 

Resistivity 

ohm-cm 

11000 

11000 

<12 

140000011000000 1 410000 | 230000 1 130000 1 44000 1 72000 I 280000 1 10000001 90000 1 

Texture (No. 41 

% 

73.9 

99.4 

too 

100 

99.7 

999 

100 

97.4 

94 

99.7 

100 

986 

996 

Texture (No. 10) 

% 

69.8 

94 

99.8 

999 

99.5 

99.5 

99.6 

853 

82 1 

96.2 

998 

96 2 

96.9 

Texture (No. 40) 

% 

568 

764 

96.4 

99.3 

97.4 

96.4 

98.4 

46.7 

49.9 

@6 

77.8 

90.7 

94.9 

Texture (No. 60) ' 

% 

527 

71.3 

952 

956 

92.1 

881 

96.4 

37.5 

26 

856 

39.1 

84.2 

91 9 

Texture (No. 100) 

% 

42.9 

583 

46.1 

526 

52.6 

45.7 

56.3 

21 8 

14.3 

71.5 

14.5 

53.6 

48.3 

Texture (No. 200) 

% l 

10.9 

148 

1.9 

7.7 

7.7 

6.4 

3-7 

2.6 

4.6 

4.6 

5 

5.7 

49 

Total Organic Carbon 

mg/Kg 1 

>26700 | 

>26700 

>26700 1 

26700 

>26700 

>26700 

19000 

>26700 

>26700 

>26700 

>26700 

>26700 

>26700 


I * value is between the Method Detection Unit and the Practical Ouantlation Level 
J * value is below the established limit for accuracy 
‘ . B310s were diluted (1:5) 

** -8310a were diluted (1:10) 
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Table C-1 . Descriptions of groundwater well sampling locations for the KSC 

Background Study. 


Well id 


Description of location 

Dune Subsystem 



Dune 1 

Shallow 

North end of Canaveral National 


Intermediate 

Deep 

Seashore Parking Area 4-5 

Dune 2 

Shallow 

North of KSC Security Zone/Playalinda 


Intermediate 

Beach: all three - in disturbed area 


Deep 

near Parking Lot 2 behind bathroom at 
south end of lot. 

Dune 3 

Shallow 

North of KSC Security Zone/Playalinda 
Beach: shallow - in disturbed area near 
Parking Lot 5 behind bathroom on 
north end of lot. 

Dune 4 

Shallow 

Dunes East of LC41 : shallow - 1st 
Southeast of LC41 entrance 

Dune 5 

Shallow 

North of Corrosion Test (Solar Panel) 


Intermediate 

site East of Road along dune ridge 

Dune 6 

Shallow 

North of Pump Station 7 Road west of 


Intermediate 

Deep 

Cape Road 

Dune-Swale 

Subsystem 



DS 1 

Shallow 

North of Haulover/Shiloh Shiloh Scrub 


Intermediate 

Deep 

Restoration Site 

DS 2 

Shallow 

Happy Creek: north of Camera Pad: all 


Intermediate 

Deep 

three near old Clark study well 

DS 3 

Shallow 

Happy Creek: south of Camera Pad 

DS 4 

Shallow 

Southern Ridge Jerome Road- E of 


Intermediate 

Deep 

SR3 Apiary Site #67 

DS 5 

Shallow 

Ransom Road: E of SR3 Apiary Site 


Intermediate 

#10 

DS 6 

Shallow 

Schwartz Road north along firebreak 
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Table C-1. (cont.). 


Well id 

IU EM 

Description of location 

Western Plain 
Subsystem 



West 1 

Shallow 

Intermediate 

Deep 

West of SR3 road to PAPI Lights 
Apiary Site #47 

West 2 

Shallow 

Schwartz Road West of SR3 South 
side road along ditch 

West 3 

Shallow 

Intermediate 

Deep 

Roberts Road West of SR3 South side 

West 4 

Shallow 

Intermediate 

Deep 

Jerome Road West of SR3 South side 

West 5 

Shallow 

Intermediate 

West side of SLF near tower 

West 6 

Shallow 

West of SR3 North of SR406 near 
Dummit tower 

Marsh 

Subsystem 



Marsh 1 

Shallow 

Intermediate 

Deep 

Shiloh Turnbull Creek Drainage Road 
West of SR3 

Marsh 2 

Shallow 

Shiloh 1 Impoundment 

Marsh 3 

Shallow 

Intermediate 

T-10K area near tower 

Marsh 4 

Shallow 

Intermediate 

Playalinda - Mosquito Lagoon by 1 st 
Camera Pad 

Marsh 5 

Shallow 

Intermediate 

Deep 

Banana Creek West of SR3 

Marsh 6 

Shallow 

T-16 dike road 
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Table C-2. List of X and Y coordinates for groundwater well locations. 
Coordinates were collected with a Global Positioning System (GPS) in Florida 
State Plane NAD27. Wells are labeled according to the sub-aquifer they fall into, 
i.e. DS means that it was within the dune-swale sub-aquifer system. Well depth 
is represented by the final letter in the well id (D = deep, I = intermediate, S = 
shallow). 


Well-id 

X 

Y 

DS-1D 

565163.592 

1618299.238 

DS-11 

565161.961 

1618306.34 

DS-1S 

565161.395 

1618314.069 

DS-2D 

610770.013 

1560857.645 

DS-21 

610776.552 

1560850.899 

DS-2S 

610784.743 

1560845.373 

DS-3S 

610483.337 

1560561.588 

DS-4D 

606674.751 

1511926.727 

DS-41 

606681.555 

1511928.325 

DS-4S 

606689.565 

1511927.143 

DS-51 

607478.034 

1517300.319 

DS-5S 

607472.622 

1517301.149 

DS-6S 

618187.188 

1538267.209 

DUNE-1 S 

565597.22 

1654529.305 

DUNE-11 

565600.288 

1654524.604 

DUNE-ID 

565603.645 

1654518.148 

DUNE-2D 

617651.842 

1571357.347 

DUNE-21 

617647.958 

1571362.708 

DUNE-2S 

617644.022 

1571367.488 

DUNE-3S 

615039.142 

1575440.361 

DUNE-4S 

635674.225 

1545203.455 

DUNE-5S 

633642.31 1 

1549318.58 

DUNE-51 

633646.749 

1549311.608 

DUNE-6S 

635731.302 

1541647.686 

DUNE-61 

635730.751 

1541642.813 

DUNE-6D 

635729.264 

1541634.675 

MARSH-ID 

548909.542 

1632066.595 

MARSH-11 

548915.961 

1632071.242 

MARSH-1 S 

548919.566 

1632073.57 

MARSH-2S 

567796.577 

1609694.81 

MARSH-31 

573244.01 1 

1578966.49 

MARSH-3S 

573239.764 

1578963.367 

MARSH-41 

615540.472 

1574061.608 

MARSH-4S 

615544.648 

1574058.185 
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Table C-2. (cont.). 


Well-Id 

X 

Y 

MARSH-5D 

609001 .289 

1546419.353 

MARSH-51 

608997.001 

1546412.271 

MARSH-5S 

608991 .484 

1546405.833 

MARSH-6S 

587027.914 

1559758.35 

WEST-1 S 

591237.926 

1571748.326 

WEST-11 

591237.757 

1571756.899 

WEST-ID 

591237.878 

1571767.006 

WEST-2S 

596021.685 

1537228.254 

WEST-3D 

604369.208 

1529239.382 

WEST-31 

604362.077 

1529240.914 

WEST-3S 

604355.962 

1529242.8 

WEST-4D 

598699.436 

1509308.247 

WEST-41 

598701.648 

1509316.207 

WEST-4S 

598708.437 

1509320.18 

WEST-51 

594113.653 

1559022.89 

WEST-5S 

594106.243 

1559021.928 

WEST-6S 

588926.112 

1585998.041 
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Table C-3. Minimum, maximum, mean, and standard deviation for each parameter analyzed for groundwater samples designated as Class G-ll. 
Class G-ll groundwater classification is defined as groundwater with total dissolved solids <10,000 mg/L. ND = non-detect. 



Class G-ll 
N=41 

Parameter 

Units 

Minimum 

Maximum 

Mean 

Std. Deviation 

Organochlorine Pesticides (8081) 






4,4' -DDD 

Arg/L 

ND 

ND 

ND 

ND 

4,4' -DDE 

//g/L 

ND 

ND 

ND 

ND 

4,4‘ -DDT 

// g/L 

ND 

ND 

ND 

ND 

Aldrin 

// g/L 

ND 

ND 

ND 

ND 

Alpha -BHC 

// g/L 

ND 

ND 

ND 

ND 

Beta - BHC 

// g/L 

ND 

ND 

ND 

ND 

Chlordane (alpha) 

// g/L 

ND 

ND 

ND 

ND 

Chlordane (gamma) 

// g/L 

ND 

ND 

ND 

ND 

Chlordane (total) 

// g/L 

ND 

ND 

ND 

ND 

Delta -BHC 

//g/L 

ND 

ND 

ND 

ND 

Dieldrin 

//g/L 

ND 

ND 

ND 

ND 

Endosulfan 1 

n g/L 

ND 

ND 

ND 

ND 

Endosulfan II (beta) 

//g/L 

ND 

ND 

ND 

ND 

Endosulfan Sulfate 


ND 

ND 

ND 

ND 

Endrin 

//g/L 

ND 

ND 

ND 

ND 

Endrin Aldehyde 

//g/L 

ND 

ND 

ND 

ND 

Endrin Ketone 

//g/L 

ND 

ND 

ND 

ND 

Gamma - BHC (Lindane) 

//g/L 

ND 

ND 

ND 

ND 

Heptachlor 

//g/L 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (a) 

//g/L 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (b) 

//g/L 

ND 

ND 

ND 

ND 

Isodrin 


ND 

ND 

ND 

ND 


































































260 


Table C-3. (cont.). 




























































Table C-3. (cont.). 



Class G-ll 
N=41 

Parameter 

Units 

Minimum 

Maximum 

Mean 

Std. Deviation 

Chlorinated Herbicides (8151) (cont.) 






MCPP 

//g/L 

ND 

ND 

ND 

ND 

Pentachlorophenol 

j/g/L 

ND 

ND 

ND 

ND 

Picloram 

A'g/L 

ND 

ND 

ND 

ND 

PAHs (8310) 






1 - Methylnapthalene 

A/g/L 

ND 

ND 

ND 

ND 

2 - Methylnapthalene 

v g/L 

ND 

ND 

ND 

ND 

Acenaphthene 

/^g/L 

ND 

ND 

ND 

ND 

Acenapththylene 

u g/L 

ND 

ND 

ND 

ND 

Anthracene 

A'g/L 

ND 

ND 

ND 

ND 

Benzo(a)anthracene 

a/ g/L 

0.03 

0.16 

0.035 

0.021 

Benzo(a)pyrene 

A'g/L 

0.025 

0.14 

0.0301 

0.0197 

Benzo(b)fluoranthene 

A'g/L 

0.05 

0.17 

0.054 

0.019 

Benzo(g,h,i)perylene 

A'g/L 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

A'g/L 

0.025 

0.1 

0.0272 

0.0117 

Chrysene 

A'g/L 

0.025 

0.17 

0.0298 

0.0231 

Dibenz(a,h)anthracene 

A'g/L 

ND 

ND 

ND 

ND 

Fluoranthene 

A'g/L 

0.05 

0.66 

0.067 

0.096 

Fluorene 

A'g/L 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

a/ g/L 

0.025 

0.09 

0.0270 

0.0102 

Napthalene 

A'g/L 

ND 

ND 

ND 

ND 

Phenanthrene 

A'g/L 

ND 

ND 

- ! 

ND 

j 

ND 

Pyrene 

A'g/L 

ND 

ND 

ND 

ND 

Metals 






Aluminum 

mg/L 

0.025 

1.3 

0.1841 

0.3172 

Antimony 

mg/L 

0.0025 

0.005 

0.00256 

0.00039 

Arsenic 

mg/L 

0.005 

0.096 

0.0125 

0.0205 
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Table C-3. (cont.). 



Class G-ll 
N=41 

Parameter 

Units 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 






Barium 

mg/L 

0.05 

0.05 

0.05 

0 

Beryllium 

mg/L 

0.0005 

0.003 

0.00056 

0.00039 

Cadmium 

mg/L 

0.0005 

0.009 

0.00077 

0.00134 

Calcium 

mg/L 

0.3 

670 

168.77 

164.43 

Chromium 

mg/L 

0.005 

0.019 

0.0058 

0.0030 

Chloride 

mg/L 

5 

4700 

911.1 

1330.7 

Cobalt 

mg/L 

NO 

ND 

ND 

ND 

Copper 

mg/L 

0.025 

0.28 

0.0312 

0.0398 

Iron 

mg/L 

0.025 

2.7 

0.8418 

0.8376 

Lead 

mg/L 

6.0025 

0.028 

0.00372 

0.00545 

Magnesium 

mg/L 

0.25 

210 

47.647 

53.811 

Manganese 

mg/L 

0.005 

0.26 

0.0454 

0.0620 i 

Mercury 

mg/L 

ND 

ND 

ND 

ND 

Nickel 

mg/L 

0.005 

0.031 

0.0059 

0.0042 

Potassium 

mg/L 

0.25 

120 

12.467 

20.865 

Selenium 

mg/L 

0.005 

0.027 

0.0058 

0.0036 

Silver 

mg/L 

0.005 

0.005 

0.005 

0 

Sodium 

mg/L 

4.1 

3400 

508.95 

713.19 

Thallium 

mg/L 

0.001 

0.003 

0.0012 

0.0006 

Vanadium 

mg/L 

0.005 

0.013 

0.0056 

0.0020 

Zinc 

mg/L 

0.05 

0.23 

0.054 

0.028 



Table C-3. (cont.). 



Class G-ll 
N=41 

Parameter 

Units 

Minimum 

Maximum 

Mean 

Std. Deviation 

Other Parameters 






Dissolved oxygen (N=36) 

mg/L 

0.04 

4.33 

1.65 

1.20 

Hydrogen ion (N=36) 


8.91 251 E-09 

3.89045E-4 

1 .24032 E-05 

6.49072E-05 

Specific conductivity (N=36) 

umhos/cm 

71 

10010 

2866.3 

2934.7 

Temperature (N=36) 

Celcius 

22.9 

27.9 

25.5 

1.4 

Total dissolved solids 

mg/L 

10 

8400 

2019.1 

2201 .8 

Total organic carbon 

mg/L 

0.5 

95 

19.45 

25.98 
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Table C-4. Minimum, maximum, mean, and standard deviations for each parameter analyzed for groundwater samples designated as Class G-lll. 
Class G-lll groundwater classification is defined as groundwater with total dissolved solids >10,000. ND = non-detect 



Class G-lll 
N=16 

Parameter 

Units 

Minimum 

Maximum 

Mean 

Std. Deviation 

Organochlorine Pesticides (8081) 






4,4' -DDD 

fJ g/L 

ND 

ND" 

ND 

ND 

4,4' -DDE 

// g/L 

ND 

ND 

ND 

ND 

4,4' -DDT 

// g/L 

ND 

ND 

ND 

ND 

Aldrin 

// g/L 

ND 

ND 

ND 

ND 

Alpha - BHC 

//g/L 

ND 

ND 

ND 

ND 

Beta - BHC 

//g/L 

ND 

ND 

ND 

ND 

Chlordane (alpha) 

// g/L 

ND 

ND 

ND 

ND 

Chlordane (gamma) 

//g/L 

ND 

ND 

ND 

ND 

Chlordane (total) 

//g/L 

ND 

ND 

ND 

ND 

Delta - BHC 

//g/L 

ND 

ND 

ND 

ND 

Dieldrin 

//g/L 

ND 

ND 

ND 

ND 

Endosulfan 1 

//g/L 

ND 

ND 

ND 

ND 

Endosulfan II (beta) 

//g/L 

ND 

ND 

ND 

ND 

Endosulfan Sulfate 

//g/L 

ND 

ND 

ND 

ND 

Endrin 

//g/L 

ND 

ND 

ND 

ND 

Endrin Aldehyde 

//g/L 

ND 

ND 

ND 

ND 

Endrin Ketone 

//g/L 

ND 

ND 

ND 

ND 

Gamma - BHC (Lindane) 

//g/L 

ND 

ND 

ND 

ND 

Heptachlor 

//g/L 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (a) 

//g/L 

ND 

ND 

ND 

ND 

Heptachlor Epoxide (b) 

//g/L 

ND 

ND 

ND 

ND 

Isodrin 

//g/L 

ND 

ND 

ND 

ND 

Methoxychlor 

//g/L 

ND 

ND 

ND 

ND 

Mirex 

//g/L 

ND 

ND 

ND 

ND 

Toxaphene 

//g/L 

ND 

ND 

ND 

ND 
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Table C*4. (cont.). 



Class G-HI 
N=16 

Parameter 

Units 

Minimum 

Maximum 

Mean 

Std. Deviation 

Aroclors (8082) 






PCB - 1016/1242 

// g/L 

ND 

ND 

ND 

ND 

PCB- 1221 

//g/L 

ND 

ND 

ND 

ND 

PCB - 1232 

//g/L 

ND 

ND 

ND 

ND 

PCB - 1248 

//g/L 

ND 

ND 

ND 

ND 

PCB - 1254 

//g/L 

ND 

ND 

ND 

ND 

PCB -1260 

//g/L 

ND 

ND 

ND 

ND 

Chlorinated Herbicides (8151) 






2-(2,4,5 - Trichlorophenoxy) propionic acid (2,4,5 - TP) Silvex 

//g/L 

ND 

ND 

ND 

ND 

2,4,5 - Triclorophenoxy acetic acid (2,4,5 - T) 

//g/L 

ND 

ND 

ND 

ND 

2,4 - Dichlorophenoxy acetic acid (2,4 - D) 

//g/L 

ND 

ND 

ND 

ND 

3,5 - DCBA 

//g/L 

ND 

ND 

ND 

ND 

4 - (2,4 - Dichlorophenoxy) butyric acid (2,4 - DB) 

//g/L 

ND 

ND 

ND 

ND 

4 - Nitrophenol 

//g/L 

ND 

ND 

ND 

ND 

Acifluorfen 

//g/L 

ND 

ND 

ND 

ND 

Bentazon 

//g/L 

ND 

ND 

ND 

ND 

Chloramben 

//g/L 

ND 

ND 

ND 

ND 

Dacthal 

//g/L 

ND 

ND 

ND 

ND 

Dalapon 

//g/L 

ND 

ND 

ND 

ND 

Dicambia 

// g/L 

ND 

ND 

ND 

ND 

Dichlorprop [2-(2,4-Dichlorophenoxy) proponic acid] 

//g/L 

ND 

ND 

ND 

ND 

Dinoseb 

//g/L 

ND 

ND 

ND 

ND 

MCPA 

//g/L 

ND 

ND 

ND 

ND 

MCPP 

//g/L 

ND 

ND 

ND 

ND 

Pentachlorophenol 

//g/L 

ND 

ND 

ND 

ND 

Picloram 

//g/L 

ND 

ND 

ND 

ND 
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Table C-4. (cont.). 



Class G-lll 
N=16 

Parameter 

Units 

Minimum 

Maximum 

Mean 

Std. Deviation 

PAHs (8310) 






1 - Methylnapthalene 

A g/L 

ND 

ND 

ND 

ND 

2 - Methylnapthalene 

// g/L 

ND 

ND 

ND i 

ND 

Acenaphthene 

//g/L 

ND 

ND 

ND 

ND 

Acenapththylene 

//g/L 

ND 

ND 

ND 

ND 

Anthracene 

//g/L 

ND 

ND 

ND 

ND 

Benzo(a)anthracene 

//g/L 

0.03 

0.13 

0.036 

0.025 

Benzo(a)pyrene 

//g/L 

0.025 

0.06 

0.0272 

0.0088 

Benzo(b)fluoranthene 

//g/L 

0.05 

0.05 

0.05 

0 

Benzo(g,h,i)perylene 

//g/L 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

//g/L 

0.025 

0.07 

0.0294 

0.0125 

Chrysene 

//g/L 

0.025 

0.18 

0.0347 

0.0388 

Dibenz(a,h)anthracene 

//g/L 

ND 

ND 

ND 

ND 

Fluoranthene 

//g/L 

0.05 

0.05 

0.05 

0 

Fluorene 

//g/L 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

//g/L 

0.025 

o.i 

0.0297 

0.0188 

Napthalene 

//g/L 

ND 

ND 

ND 

ND 

Phenanthrene 

//g/L 

ND 

ND 

ND 

ND 

Pyrene 

//g/L 

ND 

ND 

ND 

ND 

Metals 






Aluminum 

mg/L 

0.025 

0.28 

0.1053 

0.0686 

Antimony 

mg/L 

0.0025 

0.012 

0.00566 

0.00364 

Arsenic 

mg/L 

0.005 

0.028 

0.0097 

0.0076 

Barium 

mg/L 

0.05 

0.41 

0.082 

0.091 

Beryllium 

mg/L 

0.0005 

0.0005 

0.0005 

0 

Cadmium 

mg/L 

0.0005 

0.0005 

0.0005 

0 

Calcium 

mg/L 

170 

760 

431.3 

161.9 
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Table C-4. (cont.). 



Class G-lll 
N=16 

Parameter 

Units 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 






Chromium 

mg/L 

0.005 

0.005 

0.005 

0 

Chloride 

mg/L 

3300 

31000 

13856.3 

8010.9 

Cobalt 

mg/L 

ND 

ND 

ND 

ND 

Copper 

mg/L 

0.009 

0.1 

0.0295 

0.0195 

Iron 

mg/L 

0.025 

10 

1.9978 

2.9587 

Lead 

mg/L 

0.0025 

0.013 

0.00456 

0.00320 

Magnesium 

mg/L 

390 

1900 

973.1 

495.5 

Manganese 

mg/L 

0.005 

0.46 

0.1299 

0.1422 

Mercury 

mg/L 

ND 

ND 

ND 

ND 

Nickel 

mg/L 

0.005 

0.01 

0.0056 

0.0017 

Potassium 

mg/L 

90 

540 

285.9 

161.6 

Selenium 

mg/L 

0.005 

0.05 

0.0081 

0.0112 

Silver 

mg/L 

0.005 

0.01 

0.0053 

0.0013 

Sodium 

mg/L 

3300 

15000 

8206.3 

3638.4 

Thallium 

mg/L 

0.001 

0.002 

0.0011 

0.0003 

Vanadium 

mg/L 

0.005 

0.005 

0.005 

0 

Zinc 

mg/L 

0.05 

0.05 

0.05 

0 

Other Parameters 






Dissolved oxygen (N=15) 

mg/L 

0.09 

6.08 

2.22 

1.88 

Hydrogen ion (N=15) 


1.4791 IE-08 

7.24436E-07 

1.41 E-07 

1.76E-07 

Specific conductivity (N=1 5) 

umhos/cm 

12260 

44700 

27162 

12253 

Temperature (N=15) 

Celcius 

24.8 

27.5 

26.3 

1.0 

Total dissolved solids 

mg/L 

11000 

44000 

23562.5 

10276.0 

Total organic carbon 

mg/L 

0.5 

55 

17.47 

‘ 15.64 J 
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Appendix C-5 KSC Background raw data lor groundwater wefl locations 




DS-1S 

DS-11 

DS-1D 

DS-2S 

DS-21 

DS-2D 

DS-3S 

DS-4S 

DS-41 



09/27/98 

09/27/98 

09/27/98 

10/11/98 

10/11/98 

10/11/98 

10/1 1/98 

10/10/98 

10/10/98 


Units 








duplicate 



Oroanochtorine Pesticides (8061) 












4,4' - ODD 


<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

<005 

<005 

<0 05 

4.4' • ODE 


<0 05 

<0 05 

<005 

<0 05 

<0.05 

<005 

<0 05 

<005 

<0 05 

<0 05 

4.4' - DDT 


<0 05 

<0 05 

<0 05 

<005 

<0 05 

<005 

<005 

<0 05 

<0 05 

<0 05 

AkJrin 


<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

<005 

1 <005 

<0.05 

<005 

<0 05 

Alpha -BHC 

PQ/\- 

<0 05 

<005 

<0 05 

<005 

<0 05 

<0 05 

| <005 

<005 

<006 

<005 

Beta-BHC 


<0 05 

<0 05 

<0.05 

<0 05 

<005 

<0.05 

<005 

<0 05 

<0 05 

<0 05 

Chkxdane (alpha) 


<0 06 

<005 

<005 

<0 05 

<0 05 

<0 05 

<005 

<0 05 

<005 

<005 

Chlordane (gamma) 

talk 

<0 06 

<0 05 

<0 05 

<0 05 

<0 05 

<005 

<005 

<0 05 

<005 

<005 

Chkxdane (total) 

talk 

<1 

<i 

<1 

<1 

<1 

<1 

! <1 

<1 

<1 

<1 

Delta * BHC 


<0 05 

<0 05 

<006 

<0 05 

<005 

<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

Dieidrin 

talk 

<005 

<0 05 

<005 

<0 05 

<0 05 

<005 

<0 05 

<005 

<005 

<005 

EndosuKan 1 

talk 

<005 

<0.05 

<0 05 

<005 

<0 05 

<0 05 

<0 05 

<005 

<005 

<005 

EndosuNan M (beta) 


<0 05 

<0 05 

<0.05 

<005 

<0 05 

<0 05 

<005 

<0 05 

<0 05 

<005 

Endosullan Sulfate 

- MQfl 

<009 

<0 09 

<0 09 

<0 09 

<009 

<0 09 

<0 09 

<0 09 

<0 09 

<009 

Endrin 

talk 

<005 

<005 

<005 

<0 05 

<005 

<0 05 

<0 05 

<005 

<0.05 

<005 

Endrin Aldehyde 


<0 05 

<0 05 

<005 

<0 05 

<0 05 

<005 

<0 05 

<005 

<0 05 

<005 j 

Endrin Ketone 

i/ort- 

<005 

<005 

<0 05 

<005 

<0 05 

<0 05 

<005 

<005 

<005 

<0 05 

Gamma * BHC (Undane) 


<005 

<005 

<6.05 

<005 

<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

Heptachkx 


<0 05 

<005 

<0 05 

<0 05 

<0 05 

<005 

<0 06 

<005 

<0 05 

<005 

Heptachkx Epoxfdefa) 


<0 05 

<005 

<0.06 

<0 05 

<005 

<0 05 

<005 

<0 05 

<0 05 

<005 

Heptachkx Epoxkto(b} 


<0,05 

<005 

<0.06 

<005 

<005 

<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

Isodrin 


<0.05 

<0 05 

<0.05 

<0 05 

<0 05 

<005 

<005 

<0 05 

<0 05 

<0 05 

Methoxychkx 

t&k 

<0 05 

<005 

<006 

<005 

<0.05 

<005 

<0 05 

<0 05 

<0 05 

<0 05 

Mkex 


<0 05 

<005 

<0.05 

<0 05 

<0 06 

<0 05 

<0 05 

<0 05 

<0.05 

<005 

Toxaphene 


<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

Arodor* (8062) 












PCB-1018/1242 

ta/k 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

PCS- 1221 

PQ/\- 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

PCB-1232 


<1 


<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

PCB-1246 

talk 

<1 

<i 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

PCB-1254 

MJfl- 

<1 

<i 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

PCB-1260 


<1 

<i 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Chlorinated HerWcMes (8151) 












2*<2 1 4.5-T richlorophenokvtoropionic acid (2.4.5 - TP) (Silvex) 

talk 

<05 

<05 

<05 

<05 

<05 

<05 

<05 

<05 

<0 5 

<05 

2,4,5-T richtofophenoxy acetic acid (2,4.5 - T) 

talk 

<05 

<05 

<05 

<0 5 

<05 

<05 

<05 

<05 

<05 

<05 

2,4-Dichlorophenoxy acetic acid (2.4 ♦ D) 

talk 

<0.5 

<05 

<0.5 

<05 

<05 

<0 5 

<0.5 

<05 

I <0.5 

<0 5 

3. 5- DC BA 


<05 

<0 5 

<0.5 

<05 

<0.5 

<05 

<05 

<0 5 

<0 5 

<05 

4^2.4*Dk^lo»opherK)xy)tXitvric add (2.4 * DB) 

vqPl 

<05 

<0 5 

<0.5 

<0 5 

<05 

<0 5 

<05 

<05 

<0.5 

<05 

4 - Niirophend 

trfl 

<05 

<05 

<0.5 

<05 

<0.5 

<0.5 

<05 

<05 

<05 

<05 

Adfluorfen 

talk 

<05 

<0 5 

<0.5 

<0.5 

<0.5 

<05 

<05 

<0.5 

<0 5 

<05 

Bentazon 

talk 

<0.5 

<005 

<0.5 

<05 

<05 

<0.5 

<05 

<05 

<05 

<0 5 

Chkxamben 

ta/k 

<0.5 

<0.05 

<05 

<05 

<0.5 

<05 

<05 

<05 

<05 

<05 

Dacthal 

■■ /'g*- 

<0.5 

<05 

<0.5 

<05 

<05 

<05 

<05 

<05 

<0 5 

<0 5 

Oalapon 


<0 5 

<05 

<05 

<05 

<05 

<05 

<0 5 

<0.5 

<05 

<0 5 

Dicamba 

talk 

<05 

<0.5 

<0 5 

<05 

<05 

<0 5 

<05 

<05 

<0 5 

<05 

Dtchkxoprop I2^2 f 4-Dtchkxophenoxy)proponic ackfl 

ta/k 

<05 

<05 

<05 

<05 

<0.5 

<05 

<0 5 

<0 5 

<0 5 

<0 5 

Dinoeeb 

talk 

<05 

<05 

<05 

<05 

<05 

<05 

<05 

<05 

<05 

<0 5 

MCPA 

talk 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

MCPP 


<10 

<io 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

Pentachlorophenoi 

talk 

<0 5 

<0 5 

<05 

<05 

<0.5 

<0 5 

<0 5 

<05 

<05 

<0 5 

Ptckxam 

talk 

<0 5 

<0.5 

<05 

<0 5 

< 6.5 

<05 

<05 

<0 5 

<0.5 

<05 


I * value is between the Method Detection Limit and the Practical Quantitation Level * = diluted sample, - = not analyzed 
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Appendix C-5 KSC Background raw data for groundwater well locations 




DS-1S 

DS-11 

DS-1D 

DS-2S 

OS-21 

DS-2D 

DS-3S 

DS-4S 

DS-41 



09/27/96 

09/27/96 

09/27/98 

10/11/98 

10/11/98 

10/11/98 

10/11/98 

10/10/98 

10/10/98 


Units 








duplicate 



PAH ( 8310 ) 












1 * Methyl naphthalene 

Pfl/L 

<05 

<05 

<05 

<05 

<05 

<05 

<05 

<05 

<06 

<06 

2 • Methyl naphthalene 


<05 

<05 

<05 

<05 

<05 

<05 

<05 

<05 

<06 

<06 

Acenaphthene 

__ 

<05 

<05 

<05 

' <95 ! 

<05 

<05 

<05 

<0 5 

<0 6 

<06 

Acenaphthylene 


<01 

<01 

<01 

<01 

<01 

<01 

<01 

<0.1 

<01 

<0.1 

Anthracene 

port. 

<05 

<05 

<05 

<0.5 

<0.5 

<0.5 

<0.5 

<05 

<0.56 

<0.6 

Benzo(a)anthracene 

MQ rt- 

<0 05 

<0.05 

<0 05 

<0 05 

<005 

<005 

<006 

0.071 

<0 06 

<0 06 

Benzo(a)pyrene 

J«rt. 

<0.05 

<0.05 

<0.05 

<0 05 

<0.05 

<005 

<0.05 

0.081 

<0.06 

<006 

Benzofluoranthene 

Jrt- 

<01 

<01 

<01 

<01 

<0.1 

<01 

<01 

<0.1 

<011 

<0.12 

Benzo(o,h,i)perytene 

n/v 

<01 

<01 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<011 

<012 

Benzofluoranthene 

port- 

<005 

<0 05 

<0.05 

<0.05 

<0 05 

<0 05 

<0.05 

<0 05 

<0 06 

<0.06 

Chrysene 

^Ort. 

<0.05 

<0.05 

<0 05 

<0.05 

<0 05 

<0.05 

<0.05 

0.061 

<0.06 

<0 06 

Dibenzo(a.h)anthracene 

Mrt. 

<01 

<01 

<01 

<01 

<01 

<01 

<01 

<0.1 

<011 

<0.12 

Fluoranthene 

port. 

<01 

<01 

<0 1 

<0 1 

<0.1 

<0.1 

<01 

0.121 

<0 11 

<0 12 

Fluorene 

HOrt. 

<01 

<0 1 

<01 

<0.1 

<0.1 

<0 1 

<0.1 

0.131 

<0 11 

<0 12 

lndeno( 1 ,2,3*cd)pYrene 

port. 

<0.05 

<005 

<0 05 

<005 

<006 

<0 05 

<0.05 

<0 05 

<0.06 

<0.06 

Naphthalene 

port. 

<0.5 

<05 

<05 

<05 

<0.5 

<0 5 

<05 

<05 

<06 

<06 

Phenanthrene 

V&- 

<0 05 

<0 05 

<0 05 

<0 05 

<005 

<005 

<0.05 

0.131 

<006 

<0 06 

Pyrene 

«rt- 

<0 06 

<005 

<005 i 

<0 05 

<0.05 

<0 05 

<0.05 

0-131 

<0.06 

<0 06 

Surrogates 












2,4-DCAA 

% 1 

82 

80 

126 

80 

72 

110 

92 

60 

70 

72 

2.4.5.8-TCMX 

% 

94 

75 

60 

120 

76 

104 

72 

72 

88 

73 

DSC 

% 

88 

82 

83 

95 

66 

98 

86 

105 

101 

73 

pterphenyt 

% 

107 

75 

67 

103 

82 

87 

82 

66 

74 

78 

Metals 












Aluminum 

mart. 

<005 

0.058 

<0.05 

0.099 

<0 05 

0.096 

0.061 

<005 

<0 05 

0.32 

Antimony 

mart. 

<0005 

<0005 

0.011 

<0005 

<0 005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

Aieenic 

mtVL 

<0.01 

<0.01 

<0.01 

<001 

<001 

<0.01 

<001 

<0.01 

<0.01 

<001 

Barium 

mart. 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<01 

<0.1 

<0.1 

Berytfium 

mgrt. 

<0.001 

<0 001 

<0 001 

<0 001 

<0001 

<0 001 

<0 001 

<0 001 

<0001 

<0 001 

Cadmium 

mart. 

<0.001 

<0 001 

<0.001 

<0.001 

<0 001 

<0 001 

<0001 

<0 001 

<0001 

<0 001 

Calcium 

mgrt. 

72 

80 

M 0 

96 

120 

82 

48 

48 

120 

1.4 

Chromium (total) 

mart. 

<001 

<001 

<001 

<001 

<001 

<001 

<001 

<0.01 

<0.01 

<001 

Cobaft 

mcVL 

<0 05 

<005 

<0 05 

<0.05 

<0 05 

<0 05 

<0.05 

<005 

<0 05 

<0 06 

Copper 

mart. 

<0 05 

<006 

<0 06 

<0.05 

<0 05 

<005 

<0 05 

<006 

<005 

<0 05 1 

Iron 

mart. 

0.18 

1.9 

2.0 

0.092 

0.7 

<005 

0.12 

0.11 

1.7 

1 

Lead 

mcVL 

<0 005 

<0005 

<0 005 

<0.005 

<0 005 

<0 005 

<0.005 

<0 005 

<0.005 

<0 005 

Maonesium 

mart- 

3.1 

2.7 

730 

2.5 

6.2 

2.1 

<0.5 

<0.5 

7.7 

0.89 

Manganese 

mart. 

<0.01 

! <o.oi 

0.15 

<0.01 

0.034 

<0 01 

i <0.01 

<0.01 

0.073 

<001 

Mercury 

mart. 

<0.0002 

<0.0002 

<0 0002 

<00002 

<0.0002 

<00002 

<0.0002 

<0 0002 

<00002 

<0 0002 

Nickel 

mart. 

<0.01 

<0.01 

<0.01 

<001 

<0.01 

<0.01 

<001 

<0.01 

<0.01 

<001 

Potassium 

mart. 

1.8 

<0.5 

•4 

<0.5 

0.7 

<05 

1.3 

1.3 

1.4 

<05 

Selenium 

mort. 

0.011 

<001 

<001 

<001 

<0 01 

<0.01 

<001 

<0.01 

<001 

<001 

Silver 

mart. 

<0 01 

<0.01 

<0.01 

<0 01 

<0.01 

<0.01 

<0.01 

<001 

<001 

<001 

Sodium 

mgrt. 

12 

22 

5000 

8-2 

44 

10 

4.1 

4.1 

37 

8.2 

Thallium 

mol_ 

<0 002 

<0.002 

<0 002 

<0.002 

<0 002 

0.0021 

<0 002 

<0 002 

<0 002 

<0 002 

Vanadium 

mgrt. 

<0.01 

<001 

<001 

<0.01 

<001 

<001 

<001 

<001 

<001 

<0.01 

Zinc 

mart. 

<0.1 

<01 

<01 

<0.1 

<01 

<0.1 

<01 

<01 

<0.1 

<0.1 


I = value ts between the Method Detection Limit and the Practical Quantitation Level * - dituted sample. • = not analyzed 
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Appendix C-5 KSC Background raw data for groundwater well locations 



DS-4D 

DS-5S 

OS- 51 

DS-6S 

DUNE- IS 

DUNE- It 

DUNE- ID 

DUNE-2S 

DUNE-21 

■ 1 1 fi ■ 



10/10*6 

10/17/96 

10/17/98 

10/11/08 

09/18/98 

09/16/96 

09/15/96 

09/21/98 

09/21/98 

11/27/96 


wyje 











— wf: ii i ii hm— 


■■■■■■ 


■■■■Ml 

■HH 

■■■■■■ 

■■■■Mi 

(■HMMi 



wmmmm 



<0 06 

<006 

<0.05 

<0.05 

<0 05 

<0 05 

<0 05 

<0 05 

<0.06 

<0 05 


— gftfV — 

<0 05 

<005 

<005 

<0 06 

<005 

<0 05 

<0 05 

<0.05 

<005 

<0 05 


^a 

<0 06 

<0 05 

<005 

<0 06 

<0 05 

<0.05 

1 <0.05 

<0 05 

<0 05 

<0 05 


aA 

<005 

<0 06 

<005 

<0.05 

<005 

<006 

i <005 

<005 

<0 05 

<0 05 1 


- 

<0 06 

<005 

<0 05 

<0 05 

<0 05 

<0 05 

<006 

<0 05 

<0 05 

<005 


- - 

<005 

<006 

<005 

<0.06 

<0 06 

<0 05 

<006 

<005 

<006 

<0 06 


*<A 

<0 06 

<0 05 

<006 

<0 05 

<005 

<0 05 

<006 

<0.05 

<005 

<0.06 


aA 

<005 
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Appendix C-5 KSC Background raw data tor groundwater wen locations 
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Appendix C-5 KSC Background raw data tor groundwater welt locations 
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Appendix 05 KSC Background raw data for groundwater we# locations 
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<10 

<10 

<10 

<10 

<10 

<50 

<12 

<12 

<10 

<10 

Imcpp 

port- 

<10 

<10 

<to 

<10 

<10 

<50 

<12 

<12 

<10 

<10 


port. 

<05 

<05 

<05 

<05 

<05 

<10 

<0 62 

<0 62 

<05 

<0 5 



<0.5 

<0 5 

<0.5 

<05 

<05 

<1.0 

<0 62 

<0 62 

<05 

<05 


value * between the Method Detection limit and the Practical Quantitation level * * (fluted sample, - * not analyzed 










































Appendix C-5 KS C Background raw data lor groundwater well locations 




MARSH-51 

MARSH-5D 

MARSH -6S 

WE ST- IS 

WE ST - 11 

WE ST- ID 

WEST-2S 

WEST-3S 

WEST-31 



10/06/1990 

10/06/1990 

09/20/1998 

10/07/1998 

10/07/1998 

01/12/1999 

10/21*8 

10/16/1998 

10/16/1998 

1 

MSBSM 







■■■■1 




[ PAHfMIOt 1 

■■M 

■■HI 

mmmm\ 

■■■1 


■■■■! 

■■■■I 

1—1 

■■■■1' 

■■■■1 

■■■^■fl 



<0.5 

<0.5 

<05 

<05 

<05 

<05 

<0 5 

<05 

<05 

<05 


PQrt. 

<05 

<05 

<0 5 

<05 

<0.5 

<05 

<05 

<0.5 

<05 | 

<05 


P Q/L 

<05 

<05 

<0 5 

<0.5 

<05 

<0 5 

<05 

<0.5 

<0.5 

<05 


POrt- 

<0.1 

<01 

<01 

<0 1 

<01 

<1.0 

<0.1 

<0-1 

<0.1 

<0.1 


v&l 

<0 5 

<0 5 

<05 

<0.5 

<0.5 

<0 05 

<05 

<05 

<0.5 

<05 


MVL 

<005 

<0 05 

<0 05 

<005 

<0 05 

<005 

<0.05 

0.061 

0.16 

<0 05 



<0 05 

<005 

<005 

<005 

<0 05 

<005 

<005 

0.07 1 

0.14 


Benzottolfluoranthene J 

PQrt- 

<0 1 

<0 1 

<0 1 

<0.1 

<0.1 

<01 

<0.1 

<0.1 

\ 0.171 

<01 


port- 

<01 

<0 1 

<01 

<0 1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 


POrt- 

<0 05 

<005 

<005 

<0 05 

<005 

<005 

<005 

<0 05 

0.1 1 

<005 


port. 

<005 

<005 

<005 

<005 

<005 

<005 

<0 05 

<005 

0.17 

<0 05 


port- 

<0 1 

<0.1 

<0.1 

<0.1 

<0.1 

<0 1 

<0.1 

<0.1 

<0.1 

<01 

1 Fluoranthene 

port- 

<01 

<01 

<0.1 

<01 

<0.1 

<0 1 

<0.1 

<0.1 

0.66 

<01 


port- 

<0 1 

<01 

<0.1 

<01 

<0 1 

<0 1 

<0.1 

<01 

<0 1 



port. 

<005 

<005 

<005 

<005 

<005 

<005 

<005 

<005 

0.09 

<0 05 


port. 

<05 

<05 

<0 5 

<05 

<0 5 

<0 5 

<0.5 

<05 

<0 5 

<05 


POrt- 

<005 

<0.05 

<0.05 

<005 

<0 05 

<0.05 

<005 

<005 

<005 

<005 


PQrt- 

<005 

<0 05 

<0.05 

<005 

<0 05 

<005 

<005 

<005 

<005 

<0 05 

Surrogates 

■MHI 


■■■MB 

■■IBM 

■■■■■ 

■■■■!■ 


■■■■■ 




2.4-OCAA 

% 

92 

108 

60 

128 

100 

78 

122 

mammm 

114 

60 

2.4.5.6-TCMX 

% 

114 

87 


92 

110 

109 

136 

122 

120 

111 


% 

136 

90 

84 

79 

112 

108 

66 

69 

100 

(■■■Iu^BBI 


% 

110 

71 

91 

107 

118 

104 

91 

72 

85 

82 


■■■■ 


■■■■■ 


■■■IH 


■■■^l 

■■■■■ 





■cm 


0.06 

0.17 

0.25 

0.061 

<0.05 

0.065 

0.065 

<005 

0.15 



<0005 

<0 005 

<0 005 

<0005 


<0005 

<0 005 

<0 005 

<0005 

■BEiSSSHBI 


■cm 

<001 

<001 

0.021 

<001 

<001 

<0 01 

<001 

<001 

0.01 1 

0.021 1 


fTMVt- 

0.12 

<0 1 

0.13 

<0.1 

<0.1 

<0 1 

<0.1 

<0 1 

<01 

<01 


K9 

<0 001 



<0 001 

<0 001 

<0 001 

<0 001 

<0.001 

<0 001 

<0 001 


■cm 

<0 001 

<0.001 

<0 001 

<0 001 

<0 001 

<0 001 

<0 001 

<0.001 

<0 001 

<0.001 


Bn 

500 

570 

550 

too _ 

140 

<50 

130 

130 

140 

270 

(chromium (totah 

itkj/L 

<0 01 

<001 

<001 

<001 

<001 

<001 

<001 

<001 


<001 


mort. 

<0 05 

<0 05 

<005 

<005 

<005 

<005 

<005 

<0 05 

<005 

<005 


mg/L 

<0.05 

<0 05 

<0 05 

<0 05 

<0 05 

<0 05 

<005 

<005 

<005 

<0.05 


IBS 

<0.05 

<005 

10 

1.4 

1.4 

<005 

0.062 

0.067 

<0.05 

1.4 



<0005 

<0 005 

<0 005 

<0005 

<0005 

<0 005 

<0.005 

<0 005 


<0005 


■E?m 

1500 

1500 

390 

24 

44 

<0 50 

35 

35 

16 

68 


L mort, 

0.079 

0.052 

0.21 

0.017 

0.023 

<0010 

0.021 

0.021 

0.01 

0.041 


■C7HH 

<00002 

<0 0002 

<0 0002 

<0 0002 


<00002 

<00002 

<0 0002 



INickei 

IB9 


<001 

\wmxmm 

<001 

<001 

<0.01 

<0.01 

<001 

<001 

<001 


!K?m 

IHKE3H 

470 

90 

0.9 

6.6 

<0.50 

12 

12 

1.3 

40 

1 Selenium 

IKm 

IIHCXIHB 

<001 

<001 

<001 

<001 

<0.01 

<0.01 

<001 

<001 

<0.01 


mg/L 

<001 

<001 

<0.01 

<001 

<001 

<001 

<0.01 


<0.01 

<001 


mo/U 

11000 

12000 

5100 

110 

160 

<50 

230 

220 

52 

1200 

in i —HUM mu— ■■ml 

im 

<0002 



<0.002 

<0.002 

<0002 

<0 002 

<0002 

<0 002 

<0002 

(vanadium 

wcm 

<0.01 

<0 01 

<001 

<001 

<001 

<001 

<001 

<0.01 

0.01 

<001 


IBM 

hhshbhi 

<01 

<01 

<01 

<0.1 

<01 

<0.1 

<0.1 

<01 

<0.1 


I = value is between the Method Detection Limit and the Practical Quantitation Level * = diluted sample, - * not analyzed 
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Appendix C-5 KSC Background raw data for groundwater well locations 




WEST-30 

WEST-4S 

WEST-41 

WEST-40 

WEST-5S 

WEST-51 

WEST-6S 



10/16/1998 

10/14/1998 

10/14/1990 

10/14/1998 

09/29/1998 

09/29/9€ 

09/27/1998 


Units 







duplicate 


Onoanochkjrlne Pesticides (0001 ) 










4.4‘ - DDD 


<005 

<005 

<005 

<006 

<0 05 

<0 05 

<0 05 

<005 

4.4* - DOE 

pq/l 

<005 

<0 05 

<005 

<006 

<0.05 

<005 

<0 05 

<0 05 

4,4* - DOT 

JfQfl. 

<005 

<0 06 

<0.05 

<005 

<005 

<005 

<005 

<005 

AJdrin 

M/l 

<0.05 

<005 

<005 

<005 

<005 

<0.05 

<005 

<005 

Alpha - BMC 


<0.05 

<0.05 

<005 

<0 06 

<005 

<0 05 

<0.05 

<0 05 

Beta • BMC 

v&- 

<005 

<0.05 

<0.05 

<005 

<0.05 

<0.05 

<005 

<0 05 

Chkxda ne (alpha) 


<0.05 

<0 05 

<0.05 

<005 

<005 

<0 05 

<0 05 

<0.05 

Chkxdane (gamma) 

M/L 

<0.05 

<005 

<005 

<0.05 

<6.05 

<0.05 

<0.05 

<0.05 

Chlordane (total) 

... t&L 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Delta - BHC 

M/l 

<005 

<005 

<0.05 

<006 

<005 

<0.05 

<0.05 

<0.05 

DtekJrin 

/&- 

<005 

<005 

<0 05 

<005 

<005 

<0 05 

<0.05 

<005 

EndoeuHan 1 


<006 

<0 05 

<005 

<005 

<005 

<0.05 

<005 

<005 

Endosulfan II (beta) 

M/l 

<005 

<005 

<005 

<006 

<005 

<0.05 

<0.05 

<6.05 

EndosuHan Sulfate 

M/\- 

<009 

<0.09 

<009 

<0 09 

<009 

<0.09 

<009 

<0.09 

Endrin 

MfL 

<005 

<005 

<005 

<005 

<0,05 

<005 

<005 

<0.05 

Endrin Aldehyde 


<005 

<005 

<005 

<0 05 

<0.05 

<005 

<005 

<0.05 

Endrin Ketone 


<005 

<005 

<005 

<005 

<0.05 

<0.05 

<0 05 

<0.05 

Gamma * BHC (Lindane) 

PQ/l 

<005 

<005 

<0.05 

<005 

<0 05 

<0 05 

<005 

<005 

Heptachkx 

pan. 

<0.05 

<005 

<0.05 

<005 

<005 

<0.05 

<005 

<0.05 

Heptachkx Eooxktta) 

PQ/l 

<0.05 

<0 05 

<005 

<0.05 

<005 

<0.05 

<0.05 

<005 

Heptachkx Epo«We(b) 


<005 

<005 

<005 

<0.05 

<005 

<0 05 

<0 05 

<0.05 

l sod hn 

PQ/l 

<005 

<0 05 

<005 

<0.05 

<0.05 

<005 

<0.05 

<0 05 

Methoxychkx 

M/l 

<0.05 

<0.05 

<005 

<0.05 

<0.05 

<0.05 

<0.05 

<005 

Mu ex 


<005 

<0.05 

<005 

<0 05 

<0 05 

<0 05 

<005 

<0 05 

Toxaphene 

USL 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

1— — ■ ' II 1^— ■ 


■■■ 


HMMMMI 



■Hi 



lPCB-101 6/1242 

tfA- 

<1 

<i 

<i 

<1 

<i 

<1 

<t 

<1 


**A- 

<1 

<i 

<i 

<1 

<i 

<1 

<i 

<1 



<1 

<i 

<i 

<1 

<i 

<1 

<i 

<1 

1 PC B- 1248 

*a. 

<1 

<i 

<i 

<1 

<i 

<1 

<i 

<1 



<1 

<i 

<i 

<1 

<i 

<1 

<i 

<1 

lPCB-1260 

ua!L 

<1 

<i 

<i 

<1 

<i 

<1 

<i 

<1 


■m 

■hhm 

■■H 

H 

H ■ 

H Hi 

ms 

WtM ■ 

■Hi 


iXA- 

<0.5 

<0.5 

<05 

<05 

<05 

<05 

<0 5 

<05 

BPgE^55SSgBg5!ig0giMWWWMM 

t*A- 

<05 

<05 

<0.5 


<05 

<05 

<0.5 

<05 

12.4-Dtcrtorophenoxy acetic add (2.4 • D) 


<05 

<05 

<0 5 

■n 

<05 

<05 

<0 5 

<05 


pon. 

<0 5 

<05 

<05 

<05 

<0.5 

<05 

<05 

<05 



<05 

<05 

<0.5 

<0 5 

<0.5 

<0 5 

<05 

<05 


*A~ 

<0 5 

<05 

<05 

<0 5 

<05 

<05 

<0.5 

<0 5 

lAdfluorfen 

J&r. 

<0 5 

<0.5 

<0.5 

<05 

<0 5 

<05 

<0.5 

<0.5 



<05 

<0.5 

<0.5 

<0.5 

<05 

<0 5 

<0 5 

<0.5 

Chloramben 

M/L 

<05 

<05 

<05 

<05 

<05 

<0 5 

<05 

<05 

Dacthat 

i'fl'l 

<0.5 

<05 

<05 ' 

<0 5 

<05 

<0.5 

<05 

<05 


i/Q/L 

<05 

<0 5 

<0 5 

<05 

<0 5 

<05 

<05 

<0 5 



<05 

<05 

<05 

<05 

1.1 

<05 

<0 5 

<05 

tin J MCAS •X.j.l'iSil Lii vx.*t >.:♦ 1 

uaA. 

<0.5 

<0 5 

<05 

<0 5 

<05 

<0 5 

<05 

<05 

Di nosed 



<05 

<0.5 

<05 

<05 

<0 5 

<05 

<05 

<05 

MCPA 

MA- 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

MCPP 

Mfi- 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 



<0.5 

<05 

<0.5 

<0 5 

<0 5 

<05 

<05 

<05 

iPickxam 

^ 1 

<05 

<0.5 

<05 

<0.5 

<05 

<0 5 

<0.5 

<0.5 


I * value is between the Method Detection Limit and the Practical Quantitation Level * «* diluted sample, - * not analyzed 












Appendix C-5 KSC Background raw data tor groundwater wet I locations 




WEST-30 

WEST-4S 

WEST-41 

WEST-40 

WEST5S 

WEST-51 

WEST-6S 



10/16/1990 

10/14/1998 

10/14/1998 

10/14/1998 

09/29/1998 

09/29/96 

09/27/199 8 


Units 







duplicate 


PAH tNt 0) 










1 - Methylnaphthalene 

MJ/L 

<0 5 

<05 

<0.5 

<0 5 

<0.5 

<0.5 

<0.5 

<05 

2 ■ Methylnaphthalene 

PQA- 

<0 5 

<0.5 

<0 5 

<05 

<05 

<05 

<05 

<0.5 

Acenaphthene 

pqa. 

<0 5 

<05 

<0 5 

<0.5 

<05 

<0.5 

<05 

<05 

Acenaphthylene 

//Q/L 

<0 1 

<0.1 

<0.1 

<0 1 

<0 1 

<0 1 

<0.1 

<0.1 

Anthracene 

J&L 

<05 

o 

V 

<05 

<0.5 

<0.5 

<0.5 

<0 5 

<05 

Benzo(a)anthracene 

PQrt- 

<005 

<005 

<0 05 

<0 05 

<005 

<005 

<0.05 

<005 

Benzo(a)pyrene 

PQtl 

<0.05 

<005 

<0JD5 ‘ 

<0 05 

<005 

<005 

<005 

<0.05 

Benzo(b)fhiOranthene 

ptyi- _ 

<01 

<0.1 

<0 1 

<01 

<0 1 

<0.1 

<0.1 

<0.1 

Benzota.h.itoerylene 

Pfrf- 

<01 

<01 

<0 1 

<0.1 

<0 1 

<0 1 

<01 

<0 1 

Benzofluoranthene 

Pt j/l 

<005 

<005 

<005 

<005 

<0 05 

<005 

<0.05 

<005 

Chrysene 


<005 

<0.05 

<005 

<005 

<005 

<005 

<0-05 

<0 05 

Dibenzo(a 1 h^anthracene 

P & L 

<01 

<0 1 

<0 1 

<01 

<0 1 

<0 1 

<01 

<01 

Fluoranthene 

J/Q/L 

<01 

<0 1 

<0 1 

<0 1 

<0 1 

<0 1 

<01 

<0.1 

Fluorene 

P & L 

<0 1 

<0 1 

<0 1 ! 

<0.1 

<0 1 

<01 

<0.1 

<01 

indenoO ,2,3-cd)pyrene 


<005 

<0 05 

<0 05 

<005 

<005 

<0 05 

<005 

<0 05 

Naphthalene 

PQt L 

<0.5 

<05 

<05 

<0 5 

<05 

<05 

<05 

<05 

Phenan throne 

MJ/L 

<005 

<0 05 

<0 05 

<0,05 

<0 05 

<005 

<0 05 

<0 05 

Pyrene 

J^L 

<005 

<005 

<005 

<005 

<0.05 

<0 05 

<0 05 

<0 05 

Surrogates 










2,4-DCAA 

% 

126 

112 

110 

74 

62 

94 

98 

80 

2.4.5.6-TCMX 

% 

98 

115 

106 

94 

68 

HHKEDHI 

62 

80 

DBC 

% 

81 

119 

96 

87 

79 

155 

60 

72 

p-terphenyt 

% 

80 

98 

97 

102 

71 

110 

62 

70 

Melals 










Aluminum 

rrxj/L 

<005 

0.074 

<005 

<0 05 

<005 

<005 

<005 

0.5 

Antimony 

mo/L 

<0 005 

<0005 

<0.005 

<0 005 

<0 005 

<0 005 

<0.005 

<0 005 

Arsenic 

mgA, 

<001 

<001 

<001 

<001 

<001 

<001 

<0.01 

<001 

Barium 

mg/L 

<0 1 

<0 1 

<0 1 

<0 1 

<0 1 

<0.1 

<01 

<0 1 

Beryllium 

m o/L 

<0 001 

<0 001 

<0001 

<0.001 

<0 001 

<0001 

<0.001 

<0 001 

Cadmium 

mg/L 

<0 001 

<0001 

<0001 

<0 001 

<0 001 

<0 001 

<0.001 

<0001 

Calcium 

mg/L 

330 

100 

190 

190 

160 

180 

160 

250 

Chromium (total) 

mg/L 

<001 

<0 01 

<001 

<001 

<001 

<001 

<0.01 

<0.01 

Cobalt 

mo/L 

<005 

<0 05 

<0 05 

<0 05 

<005 

<005 

<0.05 

<0.05 

Copper 

mo/L 

0.28 

<0 05 

<005 

<0.05 

<005 

<0 05 

<0.05 

<005 

Iron 

mo/L 

2.4 

0.24 

1.6 

0.89 

1.6 

1.8 

1.8 

2.3 

Lead 

mg/L 

0.028 

<0 005 

<0005 

<0 005 

<0005 

<0.005 

<0.005 

<0005 

Magnesium 

mg/L 

110 

13 

62 

66 

5.3 

87 

84 

100 

Manganese 

mo/L 

0.063 

0.035 

0.076 

0.071 

0.03 

0.046 

0.044 

0.035 

Mercury 

mo/L 

<0 0002 

<00002 

<00002 

<00002 

<0 0002 

<0 0002 

<0 0002 

<0 0002 

Nickel* 

mg/L 

0.031 

<001 

<001 

<001 

<001 

<001 

<001 

<0.01 

Potassium 

mg/L | 

13 

5.7 

11 

13 

1.7 

14 

13 

23 

Setenium 

mg/L 

<001 

<001 

<0 01 

<001 

<001 

<001 

<0.01 

<0.01 

Silver 

mg/L 

<0.01 

<001 

<001 

<001 

<001 

<0.01 

<0.01 

<001 

Sodium 

mo/L 

1100 

100 

660 

720 

25 

400 

380 

940 

Thallium 

mg/L 

<0 002 

<0 002 

<0 002 

<0 002 

<0 002 

0.0021 

0.0021 

<0 002 

Vanadium 

mo/L 

<0.01 

<001 

<001 

<001 

<001 

<001 

<001 

<0.01 

Zinc 

"V- 

023 

<0 1 

<01 

<0.1 

<0 1 

— <° 1 

<0.1 

<01 


I * value is between the Method Detection Limit and the Practical Quantitation Level * « diluted sample. - * not analyzed 
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Universal Engineering Sciences Report 
for Kennedy Space Center 
Background Groundwater Well installation 
(Does not include IDW tracking logs from 
the report Universal submitted to NASA) 
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UNIVERSAL 

ENGINEERING SCIENCES 

Consultants in: Geotechnical Engineering - Threshold Inspection 

Environmental Sciences • Construction Materials Testing N0V6mb6f 11,1 998 


National Aeronautics and Space Administration 
NASA Mail Code JJ-D 
John F. Kennedy Space Center 
Kennedy Space Center, Florida 32899 

Attention: Ms. Rosaly Santos-Ebaugh, Remediation Project Manager 

Reference: Summary of Field Work Activities 

Basic Ordering Agreement NASI 0-1 2206(B)/DQ-5 
Installation of 52 Permanent Monitoring Wells 
Kennedy Space Center, Florida 
Report No.: 98-1124(35789) 

Dear Ms. Santos-Ebaugh: 

Universal Engineering Sciences, Inc. (UES) has completed the installation of monitor wells and 
lithological auger borings in accordance with BOA NAS10-12206(B)/DO-5. The following data is 
a report of UES's field work activities as completed during August and September 1998. 

PROJECT OVERVIEW 



• Gainesville 

• Fort Myers 

• Rockledge 

• St. Augustine 

• Daytona Beach 

• West Palm Beach 

• Jacksonville 
•Ocala 
•Tampa 

• Debary 


The scope of work required the installation of 51 permanent investigation monitor wells and 24 
standard penetration test (SPT) borings at 24 individual sites. Based upon NASA requirements 
for each individual site, UES installed and developed shallow, intermediate, and/or deep monitor 
wells for supplementary groundwater sampling by NASA and associated agencies. Please recall 
that the deep well at the T-10K site was canceled, thus a total of 51 wells as opposed to the initial 
plan of 52 wells. During the development tasks, UES obtained turbidity data from discrete 
groundwater samples collected from each well at variable time intervals. UES completed the 
standard penetration test borings to provide a lithological profile of the subsurface conditions at 
each project site. Table 1 presents a summary of each project site in terms of well depths, boring 
depths, and final well completion. 

SUMMARY DOCUMENT CONTENTS 


For each individual site, UES has prepared the following representative documents: 

1 ) A Boring Log depicting the subsurface lithology at each site. 

2) A Well Completion Log depicting the construction details of each monitor well. 

3) A Standard Well Development Form which outlines well development data such as 
turbidity, groundwater appearance, and estimated gallons removed for each monitor well. 

4) A Drum Inventory Log which documents information regarding the number, type, contents, 
and storage location of drums containing IDW derived at each project location. 
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The aforementioned documents have been separated by site location and arranged as an Exhibit 
for preferential access. The Exhibit contents are as follows: 


EXHIBIT 

GRID 

STUDY LOCATION 

Exhibit 1: 

A-1 

North of Canaveral National Seashore, Parking Area 4-5 

Exhibit II: 

A-2 

Playalinda Beach: Parking Lots 1,2,5 

Exhibit III: 

A-3 

Playalinda Beach: Parking Lots 1,2,5 

Exhibit IV: 

A-4 

Dunes East of LC-41 

Exhibit V: 

A-5 

North of Corrosion Test Site (Solar Panel) 

Exhibit VI: 

A-6 

North of Pump Station 7 Road, west of Cape Road 

Exhibit VII: 

B-1 

North of Haulover/Shiloh, Shiloh Scrub Restoration Site 

Exhibit VIII: 

B-2 

Happy Creek: north or south of Camera Pad 

Exhibit IX: 

B-3 

Happy Creek: north or south of Camera Pad 

Exhibit X: 

B-4 

Jerome Road - East of SR3, Apiary Site #67 

Exhibit XI: 

B-5 

Ranson Road, Apiary Site #10 


B-6 

Schwartz Road north along firebreak 

Exhibit XIII: 

C-1 

PAPI Lights, Apiary Site #47 

Exhibit XIV: 

C-2 

Schwartz Road, West of SR3 

Exhibit XV: 

C-3 

Roberts Road, West of SR3 

Exhibit XVI: 

C-4 

Jerome Road, West of SR3 

Exhibit XVII: 

C-5 

Shuttle Landing Facility 

Exhibit XVIII: 

C-6 

Dummit tower 

Exhibit XIX: 

D-1 

Shiloh Turnbull Creek Drainage 

Exhibit XX: 

D-2 

Shiloh 1 Impoundment 

Exhibit XXI: 

D-3 

T-10K area near tower 

Exhibit XXII: 

D-4 

Playalinda - Mosquito Lagoon by 1st Camera Pad 

Exhibit XXIII: 

D-5 

Banana Creek West of SR3 

Exhibit XXIV: 

D-6 

T-24/T-16 dike road 


PERMANENT INVESTIGATION MONITOR WELLS 
MONITOR WELL INSTALLATION 

UES installed the monitor wells using truck-mounted drill rigs and hollow-stem auger (6.25-inch 
I.D.) assemblies. UES steam-cleaned and decontaminated the individual auger assemblies and 
associated tools prior to their use at each monitor well location. UES completed the cleaning and 
decontamination tasks in accordance with NASA's Program Wide Sampling and Analysis Plan 
(PWSAP) and UES's Florida Department of Environmental Protection (FDEP) approved 
Comprehensive Quality Assurance Plan (CQAP) No. 8601 01 G. Investigation Derived Wastes 
(IDW) generated during UES's fieldwork were collected in steel drums: fluids generated during 
the decontamination and/or development process were stored in closed-head 55-gallon drums; 
and, soils generated during drilling were stored in open-head 55-gallon drums. The drums used 
for this project were selected to be in compliance with Performance Oriented Packaging Standards 
(POP) and 49 CFR 173.24a, 178.504, 178.509, and 178.522 regulations. Upon completion of 
work at each project site, all drums were appropriately labeled, positioned on spill pallets, covered, 
and strapped for security. As a final step, UES labeled each spill pallet. 
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MONITOR WELL SPECIFICATIONS AND CONSTRUCTION 

The intent of the monitor well installation tasks and construction specifications was to provide low 
turbidity well water for sampling organic compounds and inorganic metals. To address this 
requirement, UES constructed the monitor wells implementing 30/65 fine sand as a filter pack 
medium and utilized No. 6 (0.006-inch) slotted well screen to accommodate the 30/65 fine sand. 
Each monitor well is constructed with standard two-inch diameter Triloc PVC casing, screen, and 
well points. The well screen is 10 feet in length for water table investigation wells (shallow monitor 
wells) and intermediate monitor wells, and the well screen is five feet in length for the deep 
monitor wells. The final monitor well depths for the shallow monitor wells were based on observed 
water table depths at the time of well installation. An approximate two-feet section of slotted 
screen remains above the groundwater table (where feasible) to allow for seasonal fluctuations 
in the water table. 

UES installed a 30/65 grade silica sand filter pack in the annular space between the well screen 
and the borehole walls, and extended the filter pack to height approximately two feet above the 
top of the well screen. An additional one-half to one foot of bentonite was added to serve as an 
effective seal above the well screen where applicable. The remaining annular space was grouted 
with neat Portland Cement. Each well was protected with a flush-mounted liquid-tight protective 
manhole cover or a steel above grade protective sleeve. 

STANDARD PENETRATION TEST BORING INSTALLATION 


To assess the subsurface lithology at each project location, UES installed one standard 
penetration test boring (SPT) utilizing a split spoon sampler to the depth of the deepest well slated 
for that corresponding site; therefore, one SPT boring is representative of all wells installed at a 
given site. The SPT boring designation directly corresponds to an individual project site. 

WELL DEVELOPMENT AND TURBIDITY ASSESSMENT 

WELL DEVELOPMENT 


UES's primary objective when developing a monitor well is to provide groundwater which is 
suitable for sample collection and laboratory analysis. Well development creates a stable, 
effective filter zone in the annular space of the well boring, removes particulate matter from the 
filter media, increases the hydraulic conductivity of the aquifer surrounding the well filter pack, and 
reduces the turbidity of groundwater infiltrating the well screen. 

UES developed each monitor well installed for DO-5 using a hydraulic powered rotary pump and 
1.25-inch tremie pipe equipped with a foot valve. The monitor wells were developed prior to final 
completion of the upper well sections (cement grout, concrete pad, protective measures). 

TURBIDITY ASSESSMENT 


To assess the turbidity of the groundwater being removed from each monitor well, UES utilized 
a HF Scientific, Incorporated, DRT-15CE Turbidimeter. The DRT-15CE operates through three 
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sensitivity ranges: 0 - 10 nephelometric turbidity units (NTUs), 0 - 100 NTUs, and 0 - 1,000 NTUs. 
The referenced turbidimeter functions via the Nephelometric method where the intensity of light 
scattered by the groundwater sample is compared to the intensity of light scattered by a calibrated 
reference sample. UES utilized a 0.02 NTU reference sample to calibrate the DRT-15CE device 
at each monitor well location. 

UES developed each monitor well until a DRT-15CE response of approximately 20 NTUs or less 
was achieved. When groundwater samples are to be analyzed for chlorinated solvent compounds 
and inorganic metals, the FDEP Waste Cleanup Section suggests that groundwater wells be 
developed until a turbidity level of 20 NTUs or less is obtained. 

TURBIDITY ASSESSMENT - COMMENTARY 

Six monitor wells, DuneSwale-IW-4S (B-4), DuneSwale-IW-5S (B-5), DuneSwale-IW-6S (B-6), 
Westem-IW-IS and II (C-1), and Westem-IW-6S (C-6), presented development complications 
based on the lithological formations present in the screened interval (see Boring Logs). The fine 
sand and silty conditions surrounding the well screens resulted in turbid effluent groundwater 
during the initial development period. 

CONCLUSIONS 


UES recommends that all investigation monitor wells associated with this report be purged prior 
to sampling with a peristaltic pump; this technique will limit the disturbance within the well screen 
and may assist in limiting turbidity conditions sometimes initiated by purging. Groundwater 
samples slated to be analyzed for inorganic metals should be collected using a peristaltic pump, 
as well. 


UES appreciates this opportunity to offer environmental consulting services to the National 
Aeronautics and Space Administration, and we are looking forward to our continued association. 
Please contact either of the undersigned should you have questions. 

Respectfully submitted, 

Universal Engineering Sciences, Inc. 

(X- 

Melissa A. Albright 
Project Geologist 



NASA Contract Manager 


MAA/RVS:tlk 

Attachments: Exhibit I through Exhibit XXIV 
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TABLE 1 

Summary of Site Work and Estimated Units 
NASA DO-5 
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QR\0 

!||| 

Jim 

WELL 

WoxWM 

FOOT, ; 

|§|f 

III! 

PROT^JllQN y 

51! 

O-i 

m 

m 


IIMWUX PALLETS 

((3£.'Ss.a STRAPS 

mmm 

TRAK 

BCAK 

ll$l! 


DEEP 

.:••©•••:• 

Mm 

■■■■ A i 
:.G'. 

. A & 

- a ....I 

! P 

A: 

P 

m 

IJCUIOfi. 


:• : : . $P • 

$TR 

A- Dune Subsystem 

1 

North end of Canaveral National Seashore, 
Parking Area 4-5. 



15 

35 

50 

100 

50 

3 

0 

9 

7 

10 

5 

5 

2 

North of KSC Security Zone/Playalinda 
Beach: all three - several choices in disturbed 
areas near Parking Lots 1,2,5. 



15 

35 

50 

100 

50 

3 

0 

9 

7 

10 

5 

5 

3 

North of KSC Security Zone/Playalinda 
Beach: shallow - several choices in disturbed 
areas near Parking Lots 1,2,5. 
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North of Haulover/Shiloh, Shiloh Scrub 
Restoration Site. 
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Happy Creek: north or south of Camera Pad 
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Southern Ridge Jerome Road - E of SR3, 
Apiary Site #67. 
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Ranson Road: E of SR3, Apiary Site #10. 
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35 
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Schwartz Road north along firebreak. 
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1 

C. Western Plain Subsystem j 

1 

West of SR3, road to PAPI Lights, Apiary 
Site #47. 
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50 
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9 
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5 
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TABLE 1 

Summary of Site Work and Estimated Units 
NASA DO-5 
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Schwartz Road, West of SR3, South side, 
road along ditch, some cutting required. 



15 

0 

0 

15 

15 

0 

i 

3 

2 

2 

i 

1 

3 

Roberts Road, West of SR3, South side 



15 

35 

50 

100 

50 

0 

3 

9 

7 

10 

5 

5 

4 

Jerome Road, West of SR3, South side 



15 

35 

50 

100 

50 

0 

3 

9 

7 

10 

5 

5 

5 

West side of SLF near tower 



15 

35 

0 

50 

35 

2 

0 

6 

4 

5 

2 

2 

6 

West of SR3, North of SR406, near Dummit 
tower. 



15 

0 

0 

15 

15 

1 

0 

3 

2 

L— — — ~ 
2 

1 

1 
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Shiloh Turnbull Creek Drainage, Road West 
of SR3, South of US1. 
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T-10K area near tower: all three 
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Pad. 
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Banana Creek West of SR3. 
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Tabulation Of Units 





DRILLING UNIT REQUIREMENTS 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


REPORT NO 


* 

PAGE 

B 2 1 



PROJECT: INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 


BORING DESIGNATION: A*1 SHEET: 1 Of 1 

SECTION: TOWNSHIP: RANGE: 


CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


G.S. ELEVATION (ft): 

WATER TABLE (ft): 0,0 

DATE OF READING: 08/21/98 

EST. W.S.W.T. (ft): 


DATE STARTED: 
DATE FINISHED: 
DRILLED BY: 

TYPE OF SAMPLING: 


8/21/98 

8/21/98 

UES - ORLANDO 
ASTM D-1586 


DEPTH 

(FT.) 

s 

A BLOWS 

p PER 6" 

L INCREMENT 
E 

N 

(BLOWS 

FT.) 

/ W.T 

s 

Y 

M 

B 

0 

L 

DESCRIPTION 

-200 
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MC 
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K 

(FT./ 

ORG. 
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LL 

PI 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D DATE: 08/26/98 

WELL NUMBER: DUNE-IW-1S LOCATION: A_1 

INSTALLED BY: UES - DAYTONA BEACH 

WELL DIAGRAM - NOT TO SCALE 



■PVC WELL POINT 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D DATE: 06/27/98 

WELL NUMBER: DUNE-IW-1D LOCATION: A_1 

INSTALLED BY: ucs - DAYTONA BEACH 

WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 





UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: 

NASI 0-1 2206(B)/DO-5/TD- 


002 

Reference: 

Monitor Well Installation 

Project No.: 

18467-005-01 

Well Location: 

A-1 

Date: 

8-26-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh. RPM 


(407) 867-4121 


407) 867-8040 


MONITOR WELL DATA 


Well ID: Dune-IW-IS 

Total Depth: 23.0' 

Screen 

Interval: 1 3.0 to 23.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

Development 

Method: Rotary Pump, Tremie Pipe I 


TIME 


1:40 p.m. 


WELL DEVELOPMENT DATA 


TURBIDITY (NTU) 


200 + 


87.3 


51.2 


37.5 


15.53 


11.15 


GROUNDWATER APPEARANCE 



1:55 p.m. 



Clearer 


Clear 


Clear 



Total Development Time: 


Final Turbidity Reading: 


Estimated Volume Removed: 


15 minutes 


11.15 NTUs 


55 gallons 


COMMENTS: 

SOIL SCREENING RESULTS (OVA-PID): 



































UNIVERSAL ENGINEERING SCIENCES 


J 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 

Contract: 

Reference: 

NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 

Client Name: 
Department: 

NASA 

JJ-D 

Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

A-1 

Client Phone: 

(407) 867-4121 

Date: - 

8-26-98 

Client Fax: 

(407) 867-8040 

MONITOR 

WELL DATA 

Well ID: 

Dune-IW-1 1 

Total Depth: 

35.0' 

Screen 

Interval: 

25.0 to 35.0’ bis 

Well Type: 
Construction: 

Permanent 
2" PVC Riser 
2" PVC Screen 

Above Grade 
Protection: 

Flush mount with concrete pad 

Development 

Method: 

Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 
























Contract: 

NASI 0-1 2206(B)/DO-5/TD- 


002 

Reference: 

Monitor Well Installation 

Project No.: 

18467-005-01 

Well Location: 

A-1 

Date: . 

8-27-98 


UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh, RPM 


(407) 867-4121 


(407) 867-8040 


Well ID: 

Dune-1 W-1D 

Screen 


Interval: 

45.0 to 50.0’ 

Above Grade 


Protection: 

Flush mount with concrete pad 


MONITOR WELL DATA 


Total Depth: 


Well Type: 
Construction: 


Development 

Method: 


50.0' bis 


Permanent 
2" PVC Riser 
2" PVC Screen 


Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 
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UNIVERSAL ENGINEERING SCIENCES 

boring log 


^Uje t' 4 . 

RE p OP^ NO 


PROJECT; INSTALLATION OF 52 MONITOR WELLS 
KENNEDY SPACE CENTER 
BREVARD, FLORIDA 
CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


p AGE 


6-2 


BORING DESIGNATION: A“2 


SECTION: 


TOWNSHIP: 


SHEET 1 Of 1 
RANGE: 


G.S. ELEVATION (ft): 
WATER TABLE (ft): 5.6 


DATE STARTED: 8/7/98 

DATE FINISHED: 8/7/98 

DATE OF READING: 08/07/98 DRILLED BY: UES - D B 

EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTMD-1586 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D DAT £. 08/13/98 

WELL NUMBER: 0UNE-IW-2S LOCATION: A ~ 2 

INSTALLED BY: UES - DAYTONA BEACH 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 




PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D DATE: 08/13/98 

WELL NUMBER: PUNE-IW-21 LOCATION: A ~ 2 

INSTALLED BY' UES — DAYTONA BEACH 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 




UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


PR0JECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: DUNE-IW— 2D 

INSTALLED BY: UES ~ ORLANDO 


LOCATION: A ~ 2 


DATE: 08/10/98 


WELL DIAGRAM - NOT TO SCALE 


MODEL 519 LIQUID-TIGHT PROTECTIVE CASING 



mmmM® 




^ 3' x 3' CONC. PAD. 4" TO 6" THICK 

-EXPANDO WELL CAP WITH LOCK 


-CEMENT GROUT 


-RISER - TYPE SCH. 40 P.V.C. 

SIZE 2-INCH OIAMETER 


-BENTONITE SEAL 


-SCREEN - TYPE SCH. 40 P.V.C. 

SIZE 2 " x 0.006 SLOT 


-FILTER TYPE 30/65 SAND 


-PVC WELL POINT 
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Contract: 

Reference: 


Project No.: 


Well Location: 


Date: 


Well ID: 


Screen 

Interval: 


Above Grade 
Protection: 


TIME 


7:35 a.m. 


7:55 a.m. 


UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


NAS 1 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 


18467-005-01 


-2 


8-14-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebauqh, RPM 


(407) 867-4121 


407) 867-8040 



T)une-IW-2S 


4.0 to 14.0' 


MONITOR WELL DATA 


Total Depth: 


Well Type: 
Construction: 


Development 

Method: 


Flush mount with concrete pad 


WELL DEVELOPMENT DATA 


14.0' bis 


Permanent 
2" PVC Riser 
2" PVC Screen 


Rotary Pump, Tremie Pi 


id 




200+ 

Murky/Cloudy 

137.6 

Cloudy 

83.4 

Clearer 

39.7 

Clear 

10.1 

Very clear 



Total Development Time: 


Final Turbidity Reading: 


Estimated Volume Removed: 


20 minutes 


10.1 NTUs 


50 gallons 


COMMENTS: 


SOIL SCREENING RESULTS (OVA-PID 
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Contract: 

Reference: 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 


Client Name: 
Department: 


NASA 

JJ-D 


Project No.: 


18467-005-01 


Client Contact: 


Rosaly Santos-Ebaugh, RPM 


Well Location: 


Date: 


A-2 


Client Phone: 


(407) 867-4121 


8-13-98 


Client Fax: 


(407) 867-8040 


MONITOR WELL DATA 


WELL DEVELOPMENT DATA 


TIME | TURBIDITY (NTU) GROUNDWATER APPEARANCE 





Estimated Volume Removed: 55 gallons 


I Total Depth: 

35.0* 

Well Type: 

Permanent 

Construction: 

2* PVC Riser 


2" PVC Screen 


Development 

Method: Rotary Pump, Tremie Pii 


Well ID: 

Dune-IW-21 

u 

Screen 


Interval: 

25.0 to 35.0' bis 

Above Grade 


Protection: 

Flush mount with concrete pad J 


COMMENTS: 


SOIL SCREENING RESULTS (OVA-PID! 
















PROJECT INFORMATION 



Contract: 


Reference: 


Project No.: 


Well Location: 


NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 


18467-005-01 


8-10-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh, RPM 


(407) 867-4121 


(407) 867-8040 


MONITOR WELL DATA 


Well ID:- 


Screen 

Interval: 


Above Grade 
Protection: 


Dune-IW-2D 


45.0 to 50.0’ bis 


Total Depth: 


Well Type: 
Construction: 


Development 

Flush mount with concrete pad Method: 


Permanent 
2" PVC Riser 
2" PVC Screen 


Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJECT INSTALLATION OF 52 MONITOR WELLS 
KENNEDY SPACE CENTER 
BREVARD. FLORIDA 



PROJECT NO 

ISAS' 7 

G05-C‘ 


REPORT NO.. 


PAGE 

B-2.3 


A-; 

3 

SHEET: 1 

of 1 


BORING DESIGNATION: 

SECTION: TOWNSHIP: RANGE: 


CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


G.S. ELEVATION (ft): 

WATER TABLE (ft): 5.8 

DATE OF READING: 08/07/98 


DATE STARTED: 
DATE FINISHED: 
DRILLED BY: 


8/7/98 
8/7/98 
UES - D.B. 


EST. W.S.W.T. (ft): TYPE OF SAMPLING: A STM D-1586 
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PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D DATE: 0B/10/98 

WELL NUMBER: PUNE-IW-3S LOCATION: A ~ 3 

INSTALLED BY: UES - DAYTONA BEACH 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 






PROJECT 

INFORMATION 


Contract: 

NAS10-12206(B)/DO-5/TD- 

Client Name: 

NASA 

Reference: 

002 

Monitor Well Installation 

Department: 

JJ-D 

Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

A-3 

Client Phone: 

(407) 867-4121 

Date: 

8-10-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well IDl Dune-IW-3S 

Total Depth: 15.0' 

Screen 

Interval: 5.0 to 15.0’ bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

Development 

Method: Rotary Pump, Tremie Pipe 


TIME 

TURBIDITY (NTU) 

9:00 a.m. 

200+ 

9:04 a.m. 

86.5 

9:09 a.m. 

43.1 

9:12 a.m. 

28.7 

9:15 a.m. 

11.3 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 



Total Development Time: 


Final Turbidity Reading: 


Estimated Volume Removed: 


COMMENTS: 



1 5 minutes 


11.3 NTUs 


55 gallons 
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PROJECT: INSTALLATION OF 52 MONITOR WELLS BORING DESIGNATION: A -4 SHEET: 1 Of 1 

KENNEDY SPACE CENTER SECTION: TOWNSHIP: RANGE: 

BREVARD. FLORIDA 


CLIENT: 

NASA JJ-D 

G.S. ELEVATION (ft): 


DATE STARTED: 

8/24/98 

LOCATION: 

AS SPECIFIED BY CLIENT 

WATER TABLE (ft): 

9.0 

DATE FINISHED: 

8/24/98 

REMARKS: 

HAND AUGER FROM 0 FEET TO 4 FEET 

DATE OF READING: 
EST. W.S.W.T. (ft): 

08/24/98 

DRILLED BY: UES - ROCKLEDGE 

TYPE OF SAMPLING: ASTM D-1586 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D DATE: 09/01/98 

WELL NUMBER: DUNE-IW-4S LOCATION: A ~ 4 

INSTALLED BY: UES - ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 




UNIVERSAL ENGINEERING SCIENCES 




STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 

Contract: NAS10-12206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: A-4 

Client Phone: (407) 867-4121 

Date: 9-1-98 

Client Fax: (407) 867-8040 

MONITOR 

WELL DATA 

Well ID: Dune-IW-4S 

Total Depth: 16.0' 

Screen 

Interval: 6.0 to 16.0’ bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump. Tremie Pipe 


WELL DEVELOPMENT DATA 
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1 7f\ 


till UNIVERSAL ENGINEERING SCIENCES 

PHO.j^CT NC 1 S467-CCS C 1 

BORING LOG 

REPORT NO 

PAGE B*2.5 


PROJECT: INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION: A~5 SHEET: 1 Of 1 

SECTION: TOWNSHIP: RANGE: 


G.S. ELEVATION (ft): 

WATER TABLE (ft): 8.0 

DATE OF READING: 08/24/98 

EST. W.S.W.T. (ft): 


DATE STARTED: 8/24/98 

DATE FINISHED: 8/24/98 

DRILLED BY: UES - ROCK LEDGE 

TYPE OF SAMPLING: ASTM D-1 586 


DEPTH 

(FT.) 

S 

* BLOWS 

p PER 6- 

L INCREMENT 
E 

N 

(BLOWS 

FT.) 

/ W.T 

S 

Y 

M 

B 

0 

L 

DESCRIPTION 

-200 

(%) 

MC 

(%) 

ATTER8ERG 

LIMITS 

K 

(FT./ 

ORG. 

CONT. 

(%) 

LL 

PI 

DAY) 

0 












-( 
:( 
*1 o — ^ 

^ 2*4-5 

.9.—'. 


. ‘ s' . 

Light brown fine SAND; with shell ISP] 







\ 4-5-5 

K 5-6-7 
V 6-10-11 

10 

13 

21 

- 


— loose 

— medium dense 







15 j 

( 16-20-34 

54 










20 — — 
20 ^ 

14-29-36 

65 



— very dense 







7 

V 15-19-27 

46 











OA L- 

s 8-15-20 

35 



— dense 








Dense, gray fine SAND (SP] 

An .... 

7 

i 















BORING TERMINATED AT 35 FEET 







A 












cr 












DU 

cc 












ob 





1 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: __ N . A J A ^~D DATE; 09/02/98 

WELL NUMBER: PUNE— IW— 51 LOCATION: A ~5 

INSTALLED BY: UES - ROCKLEDGE 

WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 



UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 



PROJECT 

NFORMATION 


Contract: 

Reference: 

NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 

Client Name: 
Department: 

NASA 

JJ-D 1 

Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

A-5 

Client Phone: 

(407) 867-4121 

Date: 

9-2-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 



Total Depth: 16.0' 

Screen 

Interval: 6.0 to 16.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 




Total Development Time: 30 minutes 

Final Turbidity Reading: 22 NTUs 

Estimated Volume Removed: 55 gallons 






























Contract: 

Reference: 


Project No.: 


Well Location: 


Date: 


Well ID:- 


Screen 

Interval: 


Above Grade 
Protection: 


NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 


18467-005-01 


-5 


9-2-98 


Ui 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh. RPM 


(407) 867-4121 


(407) 867-8040 


Dune-IW-51 


25.0 to 35.0’ bis 


MONITOR WELL DATA 


Total Depth: 


Well Type: 
Construction: 


Development 

Flush mount with concrete pad Method: 


Permanent 
2" PVC Riser 
2" PVC Screen 


Rotary Pump, Tremie Pi 


TIME 

TURBIDITY (NTU) | 

12:15 p.m. 

128 

12:25 p.m. 

110 

12:30 p.m. 

83 

12:40 p.m. 

48 

12:45 p.m. 

18 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 


Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


COMMENTS: 


30 minutes 


18 NTUs 


55 gallons 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJEC T NO 

1 3437-CC5-C1 

*1 

REPORT NO 

PAGE 

B-2 6 

0 


PROJECT 


CLIENT: 

LOCATION: 

REMARKS: 


INSTALLATION OF 52 MONITOR WELLS 
KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

NASA JJ-D 

AS SPECIFIED BY CLIENT 

HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION: A'6 SHEET: 1 Of 1 

SECTION: TOWNSHIP: RANGE: 


G.S. ELEVATION (ft): 

WATER TABLE (ft): 8.0 

DATE OF READING: 08/24/98 

EST. W.S.W.T. (ft): 


DATE STARTED: 
DATE FINISHED: 
DRILLED BY: 

TYPE OF SAMPLING: 


8/24/98 

8/24/98 

UES - ROCKLEDGE 
ASTM D-1586 


DEPTH 

(FT.) 

S 

* BLOWS 

p PER 6" 

L INCREMENT 
E 

N 

(BLOWS 

FT.) 

/ W.T, 

S 

Y 

M 

B 

O 

L 

DESCRIPTION 

-200 

(%) 

MC 

<%) 

ATTERBERG 

LIMITS 

K 

(FT./ 

ORG. 

CONT. 

(%) 

LL 

PI 

DAY) 

0 












:( 
in ^ 

v 7-g-iV 

19 ' 



Light brown fine SAND; with shell |SP1 







^ 14-15-12 
K 8-11-13 
V 9-12-15 

27 

24 

27 

- 

■ 

— medium dense ^ 







Medium dense, dark brown fine SAND; with 
"\silt [SP-SM] / 

Medium dense, light brown fine SAND |SP| 

„h 

10-13-37 

50 


* • 

- wirn sneu 







Z > 
9H — 

^ 15-22-33 

55 











Dense, gray fine SAND (SP] 

25 i 

15-17-23 

40 



— very dense 







on (— 

l 18-24-25 

’ 49 



— dense 









1 Dense, gray fine SAND (SP] 

oU 

35 J 

a n l 

7 

s 11-9-11 

20 










7 

s T-1-1 

2 




— medium dense 










Very loose, gray silt fine SAND; with clay 
and trace of shell (SM-SC) 

hU 

45-:S 

50 Je 

s 2-3-4 

7 














Loose, gray silt fine SAND; with shell ISM] 

6-6-5 

11 




\ 







• 


Medium dense, gray fine SAND; with shell 
ISPI 

r r 





BORING TERMINATED AT 50 FEET 







55 








L 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


REPORT NO.: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: PUNE-IW-61 

INSTALLED BY: LIES - ROCKLEDGE 


LOCATION 


. A— 6 


DATE: 08/28/96 


WELL DIAGRAM - NOT TO SCALE 




MODEL 519 LIQUID-TIGHT PROTECTIVE CASING 
WITH BOLLARDS 




3' x 3' CONC. PAD, 4" TO 6" THICK 

-EXPANDO WELL CAP WITH LOCK 


-CEMENT GROUT 


-RISER - TYPE SCH. 40 P.V.C. 

SIZE 2-INCH DIAMETER 


-BENTONITE SEAL 


-SCREEN - TYPE SCH. 40 P.V.C. 

SIZE 2” x 0.006 SLOT 


-FILTER TYPE 30/65 SAND 


-PVC WELL POINT 
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PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D DATE; 08/28/98 

WELL NUMBER: 0UNE-IW-6D LOCATION: A ~ 6 

INSTALLED BY: UES - ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 






PROJECT INFORMATION 


Contract; 

NASI 0-12206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

A-6 

Client Phone: 

(407) 867-4121 

Date: 

9-1-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well ID; Dune-IW-6S 

Total Depth: 16.0' 

Screen 

Interval: 6.0 to 16.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 



322 
















UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: NAS10-12206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: A-6 

Client Phone: (407) 867-4121 

Date: " 9-1-98 

Client Fax: (407)867-8040 


MONITOR WELL DATA 


Well IDf Dune-IW-61 

Total Depth: 35.0' 

Screen 

Interval: 25.0 to 35.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 




Total Development Time: 45 minutes 

Final Turbidity Reading: 19 NTUs 

Estimated Volume Removed: 55 gallons 
































PROJECT INFORMATION 

Contract: NASI 0-1 2206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh. RPM 

Well Location: A-6 

Client Phone: (407) 867-4121 

Date: 8-31-98 

Client Fax: (407) 867-8040 

MONITOR 

WELL DATA 

Well IDt Dune-IW-6D 

Total Depth: 50.0' 

Screen 

Interval: 45.0 to 50.0* bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 

























: •: ' . ’:*->”*!‘ : : :p* : ^ 

:i$lt^P«l|#$liPgM§®i® 

mmMmmmmArnmmm 

#A vxiySxSx^ 


y-$r$.i: m ^MW*W$s}: 
mmmmmrnmmMm 




■ • \>.^:|$^^ 

IliWlrtllPI PI :V; ® :f 


: ' " ": ''' |g||M 


KWXKvXv/WWW'Ki’ffiv^^^ 

•y-x;:":-x;:»»x:¥f®:¥>w%::*:%¥xv:w:” 


Ilian 5 viii mm 

8S::>&:SS8*g£$§j%:^ 

’■■.;■■■. -• ’...... ..• ■;. ■;;.. :•'•••-: •• ‘ .' : ■ :••-■: x V. : :':\> : : : : :'?:yX”X-\s^ 

l&x^XxX-xSxjxxxK*:**::::**®^ 

V ■. '*’. * ’ " : ■•• : >S * v :*> ^&&:>3£>: : : : ?:& 

"■•i-i"i-i*x*S*i"i-i’i-iWi*i*i'i*i'*i*>5*i*S-x*i*>i-i^ 

. •: : ... ■ *v.-.f. -....- • . ; :. 


: ' ■ . . • : 
• . . .. x><yg:^^. 


I •• , lilliiilllllppipiii 

v:v viv.vv.- y-rv-vxx: : x xi-xio^x-ix-x-i-xor-xc-:^^ 


mmmum 






•::-x-x<x<:x-x:y.%%v.:.:.:.vwx^rx-x.x::-xx:x::x:x:x:^^ 


325 



y / 1 / 



UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJECT NO 

"3-167-005-01 

REPORT NO 

PAGE: 

B-2.7 


PROJECT; INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: 


BORING DESIGNATION: B-1 SHEET: 1 of 1 

SECTION: TOWNSHIP: RANGE: 


G.S. ELEVATION (ft): 

WATER TABLE (ft): 7.3 

DATE OF READING: 08/03/98 

EST. W.S.W.T. (ft}: 


DATE STARTED: 
DATE FINISHED: 
DRILLED BY: 

TYPE OF SAMPLING: 


8/3/98 

8/3/98 

UES - ORLANDO 
ASTM D-1586 


DEPTH 

(FT.) 

S 

* BLOWS 

p PER 6* 

L INCREMENT 
E 

N 

(BLOWS 

FT.) 

/ W.T. 

S 

Y 

g DESCRIPTION 

0 
L 

-200 

(%) 

MC 

(%) 

ATTE 

LH 

LL 

ERBERG 

urrs 

pi 

K 

(FT./ 
‘ DAY) 

ORG. 

CONT. 

(%> 

0 — 











- 

-( 

-s 

10 — “■ 

A 2-2-2 
3-2-3 



4 

5 

^5....:. 


Very loose, orange fine SAND (SPJ 
— loose 







Xj 5-4-4 
K 4-4-4 
V 4-2-10 

8 

8 

12 

v __ 









Loose, light gray brown fine SAND [SPJ 


_\ 
1C i 

K 9-11-11 

22 










" 7 Medium dense, light gray green silty shelly 

/ . fine SAND [SMI 


- 

^ 9-9-9 

18 









25 i 

18-24-16 

40 










Dense, light gray to white silty cemented 
SAND; with shell [SMI 

Z 5 

30 — L 
35 — ^ 
40-^ 

<! 7-8-7 

15 










Medium dense, light gray green silty shelly 
\ fine SAND ISMJ 

\ 14-24-16 

40 










Dense, light gray fine SAND; with shell (SPJ 

7 

\ 0-1-1 

2 










* ; Very loose, green silty fine SAND [SMJ 

AC L- 

7 

v 1-2-1 , 

3 









P 

T Soft, dark groan gray CLAY [CHI 

| 

50-^ 

7 

v 3-3-3 

6 

1 

1 








* Loose, gray fine SAND; with shells and dark 

c c 




"\gray silt ISP) f 

BORING TERMINATED AT 50 FEET 







55 — 
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PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ— D __ DATE: 08/05/98 

WELL NUMBER: DUNESWALE-IW-1 S LOCATION: 6-1 

INSTALLED BY: UES - DAYTONA BEACH 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: 

NAS 10-1 2206(B)/DO-5/TD- 


002 

Reference: 

Monitor Well Installation 

Project No.: 

18467-005-01 

Well Location: 

B-1 

Date: 

8-5-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh, RPM 


(407) 867-4121 


(407) 867-8040 


MONITOR WELL DATA 


Well IDf DuneSwale-IW-1 S 

Total Depth: 15.0' 

Screen 

Interval: 5.0 to 15.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 


Cloudy/murk 


TIME 

TURBIDITY (NTU) 

1:15 p.m. 

200+ 

1:18 p.m. 

163.4 

1:21 p.m. 

80.7 

1:23 p.m. 

40.3 

1:25 p.m. 

18.54 



Clearer 


Clear 




COMMENTS: 


SOIL SCREENING RESULTS (OVA-PID! 




















UNIVERSAL ENGINEERING SCIENCES 




STANDARD WELL DEVELOPMENT LOG 



PROJECT 

INFORMATION 


Contract: 

NAS 1 0-1 2206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

B-1 

Client Phone: 

(407) 867-4121 

Date: 

8-5-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well IDs- DuneSwale-IW-1 1 

Total Depth: 35.0' 

Screen 

Interval: 25.0 to 35.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


TIME 

TURBIDITY (NTU) 

11:40 a.m. 

200+ 

11:43 a m. 

200+ 

11:47 a.m. 

200+ 

11:50 a.m. 

100.3 

11:53 a.m. 

49.4 

11:57 a.m. 

24.3 

12:00 p.m. 

18.1 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 



Clearer 


Clear 


Clear 



Total Development Time: 


Final Turbid 


Estimated Volume Removed: 




20 minutes 


18.1 NTUs 


110 gallons 


COMMENTS: 


SOIL SCREENING RESULTS (OVA-PID 
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PROJECT INFORMATION 


Contract: NAS10-12206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: B-1 

Client Phone: (407) 867-4121 

Date: 8-3-98 

Client Fax: (407) 867-8040 

MONITOR WELL DATA 

Well ID* DuneSwale-IW-1 D 

Total Depth: 50.0' 

Screen 

Interval: 45.0 to 50.0' bis 

Well Type: Permanent 

Construction: 2 " PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


TIME 

TURBIDITY (NTU) 

3:05 p.m. 

1,000+ 

3:30 p.m. 

101 

3:45 p.m. 

107 

4:00 p.m. 

56 

4:05 p.m. 

31.7 

4:12 p.m. 

27.4 

4:18 p.m. 

17.7 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 



Total Development Time: 


Final Turbidity Reading: 


Estimated Volume Removed: 


COMMENTS: 


73 minutes 


17.7 NTUs 


100 gallons 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJECT NO 

1*46 7-005-01 ,] 

report nc 

PAGE: 

B-2.8 j 


PROJECT INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD. FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION: B*2 

SECTION: TOWNSHIP: 


SHEET 1 Of 1 
RANGE: 


G.S. ELEVATION (ft): DATE STARTED: 8/7/98 

WATER TABLE (ft): 4.3 DATE FINISHED: 8/7/98 

DATE OF READING: 08/03/98 DRILLED BY: UES - ORLANDO 

EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D-1586 
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p R Qj ECT . INSTALLATION 52 MONITOR WELLS 
KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D DATE: 08/10/98 

WELL NUMBER: DUNESWALE-IW-2S LOCATION: B ~ 2 

INSTALLED BY: UES - ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 





PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: __NA_SA_JJ-D DATE: 08/11/98 

WELL NUMBER: DUNESWALE-IW-21 LOCATION: B-2 

INSTALLED BY: UES - ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 




UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


REPORT N( 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D _____ 

WELL NUMBER: DUNESWALE-IW-21 LOCATION: s ~ 2 

INSTALLED BY: UES ~ ROCKLEDGE 


DATE: OS/ll/M 


WELL DIAGRAM - NOT TO SCALE 





MODEL 519 LIQUID-TIGHT PROTECTIVE CASING 
WITH BOLLARDS 


-3' x 3’ CONC. PAD, 4” TO 6" THICK 


-EXPANDO WELL CAP WITH LOCK 


-CEMENT GROUT 


■RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


-BENTONITE SEAL 


-SCREEN - TYPE ASTM SCH. 40 P.VX . 

SIZE 2" x 0.006 SLOT 


•FILTER TYPE 30/65 SAND 


-PVC WELL POINT 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: — NASA JJ-D DATE: 08/07/98 

WELL NUMBER: DUNE-SWALE-1 W-2D LOCATION: B zl 

INSTALLED BY: UES ~ ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



■PVC WELL POINT 



UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


= i S T ==^= == ===== '1 

PROJECT INFORMATION 

Contract: NAS10-12206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: B-2 

Client Phone: (407) 867-4121 

Date: 8-10-98 

Client Fax: (407) 867-8040 


MONITOR WELL DATA 


Well ID: DuneSwale-IW-2S 

Total Depth: 15.0’ 

Screen 

Interval; 5.0 to 15.0’ bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2” PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


TIME 

TURBIDITY (NTU) 

GROUNDWATER APPEARANCE | 

1:55 p.m. 

1 ,000+ 

Brown 

2:00 p.m. 

140 

Light brown j 

2:02 p.m. 

12.7 

Clear 



Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


7 minutes 


12.7 NTUs 


allons 


COMMENTS: 



SOIL SCREENING RESULTS (OVA-PID 
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PROJECT 

INFORMATION 


Contract: 

NAS 1 0-1 2206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 1 

Well Location: 

B-2 

Client Phone: 

(407) 867-4121 

Date: 

8-11-98 

Client Fax: 

(407) 867-8040 


MONITOR 

WELL DATA 


Well ID* 

DuneSwale-IW-21 

Total Depth: 

30.0' 

Screen 

i 

Well Type: 

Permanent 

Interval: 

20.0 to 30.0' bis 

Construction: 

2" PVC Riser 
2" PVC Screen 

Above Grade 


Development 


Protection: 

Flush mount with concrete pad 
with bollards 

Method: 

Rotary Pump, Tremie Pipe 


TIME 

TURBIDITY (NTU) 

9:58 a.m. 

1,000+ 

10:00 a.m. 

447 

10:02 a.m. 

217 

10:04 a.m. 

95.9 

10:09 a.m. 

73.4 

10:12 a.m. 

45.0 

10:14 a.m. 

40.4 

10:16 a.m. 

31.3 

10:18 a.m. 

21.1 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 


■ 


Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


COMMENTS: 


20 minutes 


21.1 NTUs 


110 gallons 
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UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 



PROJECT INFORMATION 


Contract: 

NASI 0*1 2206(B)/DO-5/TD- 

Client Name: 

NASA 

Reference: 

002 

Monitor Well Installation 

Department: 

JJ-D 

Project No,: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

B-2 

Client Phone: 

(407) 867-4121 

Date: 

8-7-98 


(407) 867-8040 


MONITOR WELL DATA 


Well IDr DuneSwale-IW-2D 

Total Depth: 40.0' 

Screen 

Interval' 35.0 to 40.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


TIME 


3:48 p.m. 


3:52 p.m. 


Sto 


Total Development Time: 


Final Turbidity Reading: 


Estimated Volume Removed: 


COMMENTS: 


TURBIDITY (NTU 


1 , 000 + 


17 minutes 


19 NTUs 


55 gallons 


GROUNDWATER APPEARANCE 


4:09 p.m. 

166.4 

4:13 p.m. 

77.2 

4:15 p.m. 

55.7 

4:17 p.m. 

48.5 

4:19 p.m. 

35.9 

4:20 p.m. 

34.9 

4:22 p.m. 

19 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJECT NO 

1S457-CC5-0: 

REPORT NO.: 

PAGE. 

B-2.9 j 


PROJECT: INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION: B"3 

SECTION: TOWNSHIP: 


SHEET: 1 Of 1 

RANGE; 


G.S. ELEVATION (ft): DATE STARTED: 8/10/98 

WATER TABLE (ft}: 5.0 DATE FINISHED: 8/10/98 

DATE OF READING: 08/10/98 DRILLED BY: UES - ROCKLEDGE 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: A STM D* 1586 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D DATE: 08/10/98 

WELL NUMBER: DUNESWALE-IW-3S LOCATION: B ~ 3 

INSTALLED BY: UES - ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 




UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 



PROJECT 

INFORMATION 


Contract: 

NASI 0-1 2206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

B-3 

Client Phone: 

(407) 867-4121 

Date: 

8-10-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well ID* 

DuneSwale-IW-3S 

Total Depth: 

15.0' 

Screen 


Well Type: 

Permanent 

Interval; 

5.0 to 15.0' bis 

Construction: 

2" PVC Riser 
2" PVC Screen 

Above Grade 


Development 


Protection: 

Flush mount with concrete pad 
with bollards 

Method: 

Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 

saasasaaaga^asssaaaap ■- s^^ssssss^BSSBSSSS^ssaKSSSSSSSSSS ssssss ..c 

TIME TURBIDITY (NTU) GROUNDWATER APPEARANCE 


9:09 a.m. 1 ,000+ 

9:13 a.m. 22.5 

9:14 a.m. 10.9 



Total Development Time: 5 minutes 

Final Turbidity Reading: 10.9 NTUs 

Estimated Volume Removed: 55 gallons 


COMMENTS: 


SOIL SCREENING RESULTS (OVA-PID 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJECT NO.. 

1346 7-005-01 

REPORT NO : 

PAGE: 

B-2.10 


PROJECT: INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION: B“4 

SECTION: TOWNSHIP: 


SHEET: 1 Of 1 

RANGE; 


G.S. ELEVATION (ft): DATE STARTED: 8/1 1/98 

WATER TABLE (ft): 6.1 1 DATE FINISHED; 8/1 1/98 

DATE OF READING: 08/10/98 DRILLED BY: UES - ORLANDO 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: ASTM D-1586 


ATTERBERG 

LIMITS 



K ORG. 

(FT./ CONT. 

DAY) (%) 




Mixed gray brown fine SAND |SP) 


Light gray fine SAND [SPJ 


— loose, with- roots 


Loose, very light brown fine SAND [SP] 


Medium dense, dark brown fine SAND; with 
silt ISP-SM] 


Medium dense,, dark gray, brown fine .SAND 



Loose, dark reddish brown fine SAND [SP} 


; 


10-1 3-23 36 


7-9-17 26 


9-10-9 19 



i 

i 

I 


6-8-4 12 


15-21-24 45 


Loose, greenish gray SILT; with few shells 
[ML! 


Medium dense, very light gray fine SAND; 
with- few -sheWe fSP} w 


BORING TERMINATED AT 50 FEET 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


REPORT NO. 


PAGE: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: 


NASA JJ-D 


DATE: 08/1 4/98 


WELL NUMBER: DUNESWALE-IW-4S LOCATION: B ~ 4 

INSTALLED BY: UES ~ ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 




-EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 


TYPE 4"x4" STEEL CASING 
WITH BOLLARDS 




3’ x 3' CONCRETE PAD 
4" TO 6" THICK 


CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2" ID x 0.006" SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D DATE: 08/11/98 

WELL NUMBER: DUNE SWALE- 1W-4D LOCATION: B ~ 4 

INSTALLED BY: UES - ORLANDO 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 




UNIVERSAL ENGINEERING SCIENCES 


J 


STANDARD WELL DEVELOPMENT LOG 

•' ~', aaaa3=5=^gaaBa^B 1 1 = 



PROJECT INFORMATION 


Contract: 

NASI 0-1 2206(B)/DO-5/TD- 

Client Name: 

NASA 

Reference: 

002 

Monitor Well Installation 

Department: 

JJ-D 

Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

B-4 

Client Phone: 

(407) 867-4121 

Date: 

8-14-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well IDr DuneSwale-IW-4S 

Total Depth: 15.0' 1 

Screen 

Interval: 5.0 to 15.0' bis 

Well Type: Permanent | 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4"x4" Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


10:20 a.m. 

1,000+ 

10:30 a.m. 

1,000+ 

i 

10:45 a.m. 

550 

10:55 a.m. 

300 

11:00 a.m. 

220 

11:05 a.m. 

190 

11:10 a.m. 

190 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 


Dark brown 


Brown 


Liqht brown 



Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


II 


50 minutes 


190NTUS 


165 gallons 



COMMENTS: Well screen installed in silty sand and 


fine sand 



SOIL SCREENING RESULTS (OVA-PID): 
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UNIVERSAL ENGINEERING SCIENCES 

STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: 

Reference: 

NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 

Client Name: 
Department: 

NASA 

JJ-D 

Project No.: 

18467-005-01 

Client Contact: 1 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

B-4 

Client Phone: < 

(407) 867-4121 

Date: 

8-14-98 

Client Fax: < 

(407) 867-8040 


MONITOR WELL DATA 


Well IDr DuneSwale-IW-4! 

Total Depth: 35.0' 

Screen 

Intervalj 25.0 to 35.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4" x 4” Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 


12:55 p.m. 

1 ,000+ 

1:02 p.m. 

60 

1:25 p.m. 

33 



Clear 


Clear 



Total Development Time: 


Final Turbidity Reading: 


Estimated Volume Removed: 


30 minutes 


33 NTUs 


55 gallons 


COMMENTS: 


SOIL SCREENING RESULTS (OVA-PID 

























UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


i' , — - Jll 

PROJECT INFORMATION 


Contract: 

Reference: 

NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 

Client Name: 
Department: 

o (o 
> 

Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

B-4 

Client Phone: 

(407) 867-4121 

Date: 

8-11-98 

Client Fax: 

(407) 867-8040 


MONITOR 

WELL DATA 

Well IDr 

DuneSwale-IW-4D 

Total Depth: 

50.0' 

Screen 

Interval; 

45.0 to 50.0’ bis 

Well Type: 
Construction: 

Permanent 
2" PVC Riser 
2" PVC Screen 

Above Grade 
Protection: 

4" x 4" Steel riser with concrete 
pad and bollards 

Development 

Method: 

Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJECT NO 

? 9457-005-0 : 

n 

report no 

PAGE: 

B-2.11 

3 


PROJECT: INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION: B'5 

SECTION: TOWNSHIP: 


SHEET: 1 Of 1 

RANGE: 


G.S. ELEVATION (ft): DATE STARTED: 8/13/98 

WATER TABLE (ft): DATE FINISHED: 8/1 3/98 

DATE OF READING: 08/ /98 DRILLED BY: UES - ROCKLEDGE 

EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D-1586 


















UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


REPORT NO.: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D _ 

WELL NUMBER: PUNESWALE-IW-5S LOCATION: B-5 

INSTALLED BY: UES - ROCKLEDGE 


DATE: OS/13/98 


WELL DIAGRAM - NOT TO SCALE 




MODEL 519 LIQUID-TIGHT PROTECTIVE CASING 
WITH BOLLARDS 


-3’ x 3’ CONC. PAD, 4” TO 6" THICK 


-EXP ANDO WELL CAP WITH LOCK 


-CEMENT GROUT 


-RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


-BENTONITE SEAL 


-SCREEN - TYPE ASTM SCH. 40 P.ViC . 

SIZE 2" x 0.006 SLOT 


•FILTER TYPE 30/65 SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 

PROJECT NO.: 16*67-005-0: 

WELL COMPLETION LOG 

REPORT NO.: 

PAGE: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: PUNESWALE-IW-51 LOCATION: B ~ 5 

INSTALLED BY: UES - ROCKLEDGE 


DATE: 08/13/98 


WELL DIAGRAM - NOT TO SCALE 




MODEL 519 LIQUID-TIGHT PROTECTIVE CASING 
WITH BOLLARDS 


3' x 3’ CONC. PAD. 4" TO 6” THICK 

-EXPANDO WELL CAP WITH LOCK 

-CEMENT GROUT 

-RISER - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2-INCH DIAMETER 

-BENTONITE SEAL 


-SCREEN - TYPE ASTM SCH. 40 P.V.C . 

SIZE 2” x 0.006 SLOT 


■FILTER TYPE 30/65 SAND 


-PVC WELL POINT 
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PROJECT INFORMATION 

Contract: 

NASI 0-1 2206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

B-5 

Client Phone: 

(407) 867-4121 

Date: 

8-13-98 

Client Fax: 

(407) 867-8040 


MONITOR 

WELL DATA 


Well IDT 

DuneSwale-IW-5S 

Total Depth: 

13.0' 

Screen 


Well Type: 

Permanent 

IntervaL* 

3.0 to 13.0' bis 

Construction: 

2" PVC Riser 
2" PVC Screen 

Above Grade 


Development 


Protection: 

Flush mount with concrete pad 
and bollards 

Method: 

Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 



Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


86 minutes 


75 NTUs 


165 gallons 


COMMENTS: 


SOIL SCREENING RESULTS (OVA-PID 


Well screen installed in silty sand. 



















PROJECT INFORMATION 


Contract: 

NASI 0-1 2206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

B-5 

Client Phone: 

(407) 867-4121 

Date: 

8-13-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well ID: DuneSwale-IW-51 

Total Depth: 35.0' 

Screen 

Interval; 25.0 to 35.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


TIME 

TURBIDITY (NTU) 

3:00 p.m. 

1,000+ 

3:17 p.m. 

450 

3:20 p.m. 

65 

4:02 p.m. 

17 


1 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 



Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


COMMENTS: 


62 minutes 


17 NTUs 


110 gallons 
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PROJECT: INSTALLATION OF 52 MONITOR WELLS BORING DESIGNATION: B“6 SHEET: 1 Of 1 

KENNEDY SPACE CENTER SECTION: TOWNSHIP: RANGE: 

BREVARD, FLORIDA 


CLIENT: 

NASA JJ-D 

G.S. ELEVATION (ft): 


DATE STARTED: 8/1 2/98 

LOCATION; 

AS SPECIFIED BY CLIENT 

WATER TABLE (ft): 

4.5 

DATE FIN (SHED: 8/1 2/98 

REMARKS: 

HAND AUGER FROM 0 FEET TO 4 FEET 

DATE OF READING: 

08/12/98 

DRILLED BY: UES - ORLANDO 



EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: ASTM D-1586 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D DATE: OB/12/98 

WELL NUMBER: DUNESWALE-IW-6S LOCATION: B ~6 

INSTALLED BY: UES - ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 






PROJECTINFORMAT50N 


Contract: NASI 0-1 2206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: B-6 

Client Phone: (407) 867-4121 

Date: 8-12-98 

Client Fax: (407) 867-8040 


MONITOR WELL DATA 


Well IDr DuneSwale-IW-6S 

Total Depth: 15.0' 

Screen 

interval; 5.0 to 15.0' bis 

Well Type: Permanent 

Construction: 2” PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

with bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


1 


TURBIDITY (NTU 


Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


COMMENTS: 


104 minutes 


55 NTUs 


165 gallons 


GROUNDWATER APPEARANCE 


11:55 a.m. 

1 ,000+ 

12:00 p.m. 

1 ,000+ 

12:06 p.m. 

650 

12:09 p.m. 

380 

12:15 p.m. 

290 

12:20 p.m. 

240 

1:25 p.m. 

300 

1:30 p.m. 

110 

1:39 p.m. 

55 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJECT NO 

1 3457-0C5-C ' 

REPORT NO. 

PAGE: 

B-2.13 


PROJECT: INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: 


BORING DESIGNATION: C"1 SHEET: 1 Of 1 

SECTION: TOWNSHIP: RANGE: 

G.S. ELEVATION (ft): DATE STARTED: 8/1 2/98 

WATER TABLE (ft): 5.3 DATE FINISHED: 8/1 2/98 

DATE OF READING: 08/1 2/98 DRILLED BY: UES - D.B. 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: ASTM D-1586 


ATTERBERG 

LIMITS 



K ORG. 

(FT./ CONT. 

DAY) (%) 


Loose, gray fine SAND; trace roots ISP] 


Medium dense, dark brown fine SAND (SPJ; 
hard pan 


. .Loose,, dark brow n fine. SAND ; trace silt . ISP] 


— dark brown 

— very loose, brown 


Medium dense, light gray cemented SHELL; 
with sand 


-j Medium dense, gray cemented SHELL; with 
A A sand 
A L 
A A 
A L 

A A 

A L 
A A 
A L 


Medium dense, gray fine SAND; with shell 
IS P] 


Medium dense, blueish dark gray fine SAND; 
with shell [SP] 


Medium dense, blueish dark gray fine SAND; 
shell, and trace silt ISP] 


Medium dense, gray fine SAND; trace shell 
clay 


Loose, blue gray CLAY; some shell |CH| 


BORING TERMINATED 50 FEET 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 



PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: WESTERN-IW-1S 

INSTALLED BY: UES - DAYTONA BEACH 


LOCATION: 


. C— 1 


DATE: 08/13/98 


WELL DIAGRAM - NOT TO SCALE 


-EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 




, -urn , 

I I 

>■ nJ 

•T r 

i i 


TYPE 4"x4" STEEL CASING 
WITH BOLLARDS 





2 >' x 3' CONCRETE PAD 
4" TO 6" THICK 

CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2“ ID x 0.006" SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D DAT E; 08/12/98 

WELL NUMBER: WESTERN— I W—l I LOCATION: C-1 

INSTALLED BY: UES - DAYTONA BEACH 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 



PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D q AT £. 08/19/98 

WELL NUMBER: WESTERN— IW— ID LOCATION: C" 1 

INSTALLED BY: UES ~ ORLANDO 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 





UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: 

NASI 0-1 2206(B)/DO-5/TD- 


002 

Reference: 

Monitor Well Installation 

Project No.: 

18467-005-01 

Well Location: 

C-1 

Date: 

8-13-98 


Client Name: 
Department: 

NASA 

JJ-D 

Client Contact: 1 

Rosaly Santos-Ebaugh, RPM 

Client Phone: i 

(407) 867-4121 

Client Fax: i 

(407) 867-8040 


MONITOR WELL DATA 


Well ID:' Westem-IW-IS 

Total Depth: 15.0’ 

Screen 

Interval: 3.5 to 13.5’ bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4” x 4" Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 































UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: NAS 10-1 2206 (B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: C-1 

Client Phone: (407) 867-4121 

Date: 8-12-98 

Client Fax: (407) 867-8040 


MONITOR WELL DATA 


Well ID: Westem-IW-11 

Total Depth: 35.0' 

Screen 

Interval; 25.0 to 35.0' bis 

Well Type: Permanent 

Construction: 2” PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4" x 4” Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 




Total Development Time: 30 minutes 

Final Turbidity Reading: 200+ NTUs 

Estimated Volume Removed: 165 gallons 


COMMENTS: 

Well screen installed in sand with shell. 





























UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 



PROJECT 

INFORMATION 


Contract: 

Reference: 

NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 

Client Name: 
Department: 

NASA 

JJ-D 

Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

C-1 

Client Phone: 

(407) 867-4121 

Date: 

8-19-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well id: 

Westem-I W-1 D 

Total Depth: 

50.0* 

Screen 

IntervaL' 

45.0 to 50.0’ bis 

Well Type: 
Construction: 

Permanent 
2" PVC Riser 
2" PVC Screen 

Above Grade 
Protection: 

4" x 4” Steel riser with concrete 
pad and bollards 

Development 

Method: 

Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 
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uni v cribAL LNGlNtnrUIMG SCIENCtS 
BORING LOG 


REPORT NO.: 


PAGE. 

8*2.14 


PROJECT: INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 


CLIENT; NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION: C**2 SHEET: 1 Of 1 

SECTION; TOWNSHIP: RANGE: 


G.S. ELEVATION (ft): 

WATER TABLE (ft): 0.0 

DATE OF READING: 08/05/98 

EST. W.S.W.T. (ft): 


DATE STARTED: 
DATE FINISHED: 
DRILLED BY: 

TYPE OF SAMPLING: 


8/5/98 

8/5/98 

UES - ROCKLEDGE 
ASTM D-1586 


DEPTH 

(FT.) 

S 

* BLOWS 

p PER 6" 

L INCREMENT 
E 

N 

(BLOWS 

FT.) 

/ W.T 

s 

Y 

M 

B 

0 

L 

DESCRIPTION 

-200 

(%) 

MC 

(%> 

ATTI 

Lll 

LL 

ERBERG 

WITS 

PI 

K 

(FT./ 
“ DAY) 

ORG. 

CONT. 

(%) 

0 — 












- 

5-v 

J 

1 0 — ^ 

X* 3 - 4 . 5 . .. 

9 



Gray fine SAND; with roots ISP] 







- 


. Dark gray brown silty fine SAND ISM] 
— dark brown 


X 4-4-4 
K 4-4-5 
\ 4-5-4 

8 

9 

9 


- 

„ 

Loose, light gray fine SAND; with silt 
■-\|SP-SM] / 

Loose, gray brown fine SAND; with shell and 
silt fSP] 







15 — - 
20 — 
25 

K 7-10-12 

22 



.gray fina tight -sancta y 











BORING TERMINATED AT 15 FEET 


















30 













35 












40 












4K 












cn 












3U 

cc 












33 ] 
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UNIVERSAL ENGINEERING SCIENCES 


J 


STANDARD WELL DEVELOPMENT LOG 


I 1 ■ -v - H 

PROJECT INFORMATION 

Contract: NAS10-12206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: C-2 

Client Phone: (407) 867-4121 

Date: 8-5-98 

Client Fax: (407)867-8040 

MONITOR 

WELL DATA 

Well IDT Westem-IW-2S 

Total Depth: 15.0‘ 

Screen 

Interval: 5.0 to 15.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4" x 4" Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 



375 























376 


ws 1 


- 1 ^ 1 1 «- 4- . » 1 1 O^iChOLO 

BORING LOG 



PROJECT INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 




BORING DESIGNATION: C~3 SHEET. 1 Of 1 

SECTION: TOWNSHIP: RANGE: 

G.S. ELEVATION (ft): DATE STARTED: 8/12/98 

WATER TABLE (ft): 5.5 DATE FINISHED: 8/1 2/98 

DATE OF READING: 08/1 2/98 DRILLED BY: UES - ROCKLEDGE 

EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D-1586 


ATTERBERG * 

, 2 £? ™ LIMITS (FT./ CONT. 

( *’ T7 T ' „■ day, 


Gray fine SAND; with roots JSPJ 


Gray brown clayey fine SAND [SCI 


Light brown cemented fine SAND ISP] 




gravel (SP| 

— light gray brown 

— light gray 

— trace shell 


Loose, gray fine SAND ; with silt [SP-SM I 


Medium dense, gray fine SAND; with gravel 
ISP) * 


Dense, light gray fine SAND (SPj 


Very dense, gray fine SAND; with shell I 




Medium dense, grayish fine SAND; with shell 
ISP] 


Loose, gray silty fine SAND; with shell (SMJ 


Loose, gray silty fine SANp; with shell [SM] 


BORING TERMINATED AT 50 FEET 
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PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-0 DATE: 08/19/98 

WELL NUMBER: WESTERN-IW— 3S LOCATION: c ~ 3 

INSTALLED BY: - UES ~ ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 
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PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: . NA SA JJ-P • DATE: 08/14/98 

WELL NUMBER: WESTERN-IW-3D LOCATION: C-3 

INSTALLED BY: UES ~ ORLANDO 


WELL DIAGRAM - NOT TO SCALE 





UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: 

NASI 0-1 2206(B)/DO-5/TD- 


002 

Reference: 

Monitor Well Installation 

Project No.: 

18467-005-01 

Well Location: 

C-3 

Date: 

8-19-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh, RPM 


(407) 867-4121 


407) 867-8040 


MONITOR WELL DATA 


Total Depth: 


Well Type: 
Construction: 


Well IDT 


Screen 

Interval: 


Above Grade 
Protection: 


Westem-IW-3S 


3.5 to 13.5’ bis 


4" x 4 " Steel riser with concrete 
ad and bollards 


Development 

Method: 


Permanent 
2" PVC Riser 
2“ PVC Screen 


Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


TIME 


9:20 a.m. 


9:25 a.m. 


9:33 a.m. 


9:35 a.m. 


9:40 a.m. 


9:45 a.m. 


TURBIDITY (NTU) 


638 


312 


114 


83 


44 


18 


GROUNDWATER APPEARANCE 



Total Development Time: 


Final Turbid 


Estimated Volume Removed: 


hymiLLLlliyi 


25 minutes 


1 9 NTUs 


55 gallons 


COMMENTS: 



SOIL SCREENING RESULTS (OVA-PID 
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uniivcnonu LiVOINCCniNU C)UcNLtO 

BORING LOG 


report no 
PAGE 


PROJECT INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION; C~4 
SECTION: TOWNSHIP 


SHEET 1 Of 1 
RANGE: 


G.S. ELEVATION (ft): DATE STARTED: 8/1 2/98 

WATER TABLE (ft): 4.6 DATE FINISHED: 8/1 2/98 

DATE OF READING: 08/1 2/98 DRILLED BY: UES - ORLANDO 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: A STM D-f 586 


N 


(BLOWS/ 

W.T. 

FT.) 




ATTERBERG 

LIMITS 



K ORG. 

(FT./ CONT. 

DAY) (<*) 


Medium dense, light gray to white cemented 
| SILT [ML) 

— with limestone 


Medium dense, light yellow silty fine SAND 
X [SM) 


Loose, light green gray silty fine SAND; with 
broken shell [SM] 


V - Very loose, gray* fine SAND r with silt 

' (SP-SMI 


Loose, gray fine SAND; with shells [SP] 




— medium dense 


Medium dense, SHELLS; with fine sand 


Very loose, green fine SAND; with shells 


Medium dense, gray green silty fine SAND; 
with- shell (SMI 


loose, wit h seams of clay 


BORING TERMINATED AT 50 FEET 



383 





















UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 



PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-P 

WELL NUMBER: WESTERN-IW— AS 

INSTALLED BY: UES ~ ROCKLEDGE 


LOCATION: 


DATE: 08/19/98 


WELL DIAGRAM - NOT TO SCALE 


■EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 


<S //AS // S7/AS //AS 


TYPE 4"x4" STEEL CASING 
WITH BOLLARDS 


' 3’ X 3' CONCRETE PAD 

4” TO 6" THICK 

CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2” ID x 0.006” SLOT 


-FILTER TYPE 30/65 SILICA SANO 


-PVC WELL POINT 
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PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 0AT £. 08/19/98 

WELL NUM8ER: WESTERN-IW-41 LOCATION: c ~ 4 

INSTALLED BY: UES ~ ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: 

Reference: 


Project No.: 


Well Location: 


Date: 


NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 


18467-005-01 


8-19-98 


Client Name: 
Department: 

NASA 

JJ-D 

Client Contact: 1 

Rosaly Santos-Ebaugh, RPM 

Client Phone: i 

[407) 867-4121 

Client Fax: 1 

[407) 867-8040 


MONITOR WELL DATA 


Well ID: Westem-IW-4S 

Total Depth: 12.0’ 

Screen 

IntervaL 2.0 to 12.0' bis 

Well Type: Permanent 

Construction: 2” PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4" x 4" Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 
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UNIVERSAL ENGINEERING SCIENCES 

STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: NAS10-12206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: C-4 

Client Phone: (407) 867-4121 

Date: * 8-19-98 

Client Fax: (407) 867-8040 

MONITOR WELL DATA 

Well ID? Westem-IW-41 

Total Depth: 35.0' 

Screen 

Interval 25.0 to 35.0‘ bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2 " PVC Screen 

Above Grade 

Protection: 4" x 4" Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 



WELL DEVELOPMENT DATA 



























UNIVERSAL ENGINEERING SCIENCES ] 

STANDARD WELL DEVELOPMENT LOG | 


Contract: 

Reference: 


Project No.: 


Well Location: 


Date: 


Well IDf 


Screen 

Interval: 


Above Grade 
Protection: 


PROJECT INFORMATION 


NASI 0-12206(B)/DO-5/TD- 
002 

Monitor Well Installation 


18467-005-01 


8-13-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh. RPM 


407) 867-4121 


(407)867-8040 


Westem-IW-4D 


45.0 to 50.0’ bis 


MONITOR WELL DATA 


Total Depth: 


Well Type: 
Construction: 


4" x 4" Steel riser with concrete 
ad and bollards 


Development 

Method: 


Permanent 
2" PVC Riser 
2" PVC Screen 


Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


R^PCR"" \ 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH-IW-51 

INSTALLED BY: UES ~ ROCKLEDGE 


LOCATION: 


. D-5 


DATE: 08/03/98 


WELL DIAGRAM - NOT TO SCALE 






MODEL 519 LIQUID-TIGHT PROTECTIVE CASING 
WITH BOLLARDS 


-3' x 3' CONC. PAD, 4" TO 6" THICK 


-EXPANDO WELL CAP WITH LOCK 


-CEMENT GROUT 


-RISER - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2-INCH DIAMETER 


-BENTONITE SEAL 


-SCREEN - TYPE ASTM SCH. 40 P.V.'C . 

SIZE 2" x- 0.006 SLOT 


•FILTER TYPE 30/65 SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


RE 3 CR~ IN- 
PAGE: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH— IW-5S 

INSTALLED BY: LIES - ROCKLEDGE 


LOCATION: D ~ 5 


DATE: 08/03/98 


WELL DIAGRAM - NOT TO SCALE 




MODEL 519 LIQUID-TIGHT PROTECTIVE CASING 
WITH BOLLARDS 



-777§ 



y/<r 

j 

///>// 

A\//a>/V 




' 3’ x 3’ CONC. PAD, 4" TO 6” THICK 

-EXPANDO WELL CAP WITH LOCK 

-CEMENT GROUT 

-RISER - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2-INCH DIAMETER 

-BENTONITE SEAL 


-SCREEN - TYPE ASTM SCH. 40 P.V.C . 

SIZE 2" x 0.006 SLOT 


■FILTER TYPE 30/65 SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


PROJECT: INSTALLATION OF 62 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD. FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


I PRujcL i fW 

1 646 7 - 005-01 | 

REPORT NO 

PAGE 

B-2.22 

5 

SHEET: 1 Of 1 

IP: 

RANGE: 

DATE STARTED: 8/3/98 


BORING DESIGNATION: 
SECTION: 


G.S. ELEVATION (ft): DATE STARTED: 8/3/98 

WATER TABLE (ft): 4.5 DATE FINISHED: 8/3/98 

DATE OF READING: 08/03/98 DRILLED BY: UES - ROCKLEDGE 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: ASTMD-1586 



BLOWS 
PER 6- 
INCREMENT 

N 

(BLOWS/ 

FT.) 

W.T. 






8 

I 


10 - 12-13 25 


15 - 14-23 37 



Grass and brown SAND 


Light gray fine SAND (SP] 


Very loose, dark brown silty fine SAND; with 
roots ISM) 


Loose, gray brown fine SAND; with silt and 
roots ISP-SM] 

— gray brown 


. Medium, dense,, .light, gray. fine SAND (SP] 


Loose, gray f i ne SAND; an d shell |S P] 


Loose, gray SHELL; with sand 


Medium dense, gray fine SAND; and shells 
(SP) 


Medium dense, gray fine SAND [SPJ 


Medium dense, gray fine SAND; with silt 
[SP-SMj 


Loose, gray fine SAND; with shells . (SP) 


BORING TERMINATED AT 50 FEET 
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UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 

Contract: 

Reference: 

NASI 0-12206(B)/DO-5/TD- 
002 

Monitor Well Installation 

Client Name: 
Department: 

NASA 

JJ-D 

Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

D-4 

Client Phone: 

(407) 867-4121 

Date: 

8-17-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well IDT 

Marsh-IW-41 

Total Depth: 

33.0’ 

Screen 

Interval: 

23.0 to 33.0’ bis 

Well Type: 
Construction: 

Permanent 
2* PVC Riser 
T PVC Screen 

Above Grade 
Protection: 

4" x steel riser with concrete 
pad and bollards 

Development 

Method: 

Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 




Total Development Time: 35 minutes 

Final Turbidity Reading: 23.2 NTUs 

Estimated Volume Removed: 40 gallons 


COMMENTS: 
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UNIVERSAL ENGINEERING SCIENCES 


J 


STANDARD WELL DEVELOPMENT LOG 


1 — r " " . — ■ t — a ' IJ 

PROJECT INFORMATION 

Contract: NASI 0-1 2206(B)/DO-5fTD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005*01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: D-4 

Client Phone: (407) 867-4121 

Date: 8-17-98 

Client Fax: (407) 867-8040 

MONITOR WELL DATA 

Well ID: Marsh-IW-4S 

Total Depth: 12.5' 

Screen 

Interval: 2.5 to 12.5’ bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4" x 4" Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


TIME 


7:30 a.m. 


7:42 a.m. 


8:04 a.m. 


8:09 a.m. 


Stopped - rain 


11:10a.m. 


11:18 a.m. 


11:31 a.m. 


11:45 a.m. 


12:05 p.m. 


Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


TURBIDITY (NTU 


No readin 


72.9 


194 


142 


No readin 


123 


83.8 


49.3 


22.3 


94 minutes 


22.3 NTUs 


70 gallons 


GROUNDWATER APPEARANCE 


COMMENTS: 

SOIL SCREENING RESULTS (OVA-PID): 

1 


| 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 



PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH-IW-4S 

INSTALLED BY: UES ~ ORLANDO 


LOCATION: 


DATE: 08/17/98 


WELL DIAGRAM - NOT TO SCALE 


■EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 


7/Xn 7/ 


TYPE 4“x4" STEEL CASING 
WITH BOLLARDS 


^y/xv//A7/x^ 

' 3’ X 3' CONCRETE PAD 

4” TO 6” THICK 

CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2“ ID x 0.006” SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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UNiVcRSAL ENGINEERING SCIENCES 
BORING LOG 


L_ — : ! 

REPORT no.: 

- 


PAGE. 

B-2.22 



PROJECT INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET. MARSH 


BORING DESIGNATION: D"4 

SECTION: TOWNSHIP: 


SHEET: 1 Of 1 

RANGE: 


G.S. ELEVATION (ft): DATE STARTED: 8/17/98 

WATER TABLE (ft): 3.0 DATE FINISHED: 8/17/98 

DATE OF READING: 08/17/98 DRILLED BY: UES - D.B. 

EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM CM 586 
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PROJECT INFORMATION 


Contract: 

Reference: 

NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 

Client Name: 
Department: 

NASA 

JJ-D 

Project No.: 

18467-005-01 

Client Contact: 1 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

D-3 

Client Phone: i 

(407) 867-4121 

Date: 

8-11-98 

Client Fax: i 

(407) 867-8040 


MONITOR WELL DATA 


Well IDr Marsh-IW-31 

Total Depth: 34.0' 

Screen 

Interval; 24.0 to 34.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4" x 4" Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 




Total Development Time: 15 minutes 

Final Turbidity Reading: 14.5 NTUs 

Estimated Volume Removed: 110 gallons 
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PROJECT INFORMATION 

Contract: 

NASI 0-1 2206(B)/DO-5/TD- 

Client Name: 


002 

Department: 

Reference: 

Monitor Well Installation 


Project No.: 

18467-005-01 

Client Contact: 

Well Location: 

D-3 

Client Phone: 

Date: 

8-10-98 

Client Fax: 


MONITOR WELL DATA 

Well IDr 

Marsh-IW-3S 

Total Depth: 

Screen 


Well Type: 

Interval; 

2.5 to 12.5’ bis 

Construction: 

Above Grade 


Development 

Protection: 

4" x 4" Steel riser with concrete 
pad and bollards 

Method: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh, RPM 

(407) 867-4121 

(407) 867-8040 


12.5' 


Permanent 
2" PVC Riser 
2" PVC Screen 


Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 






















UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 



PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH— IW— 31 

INSTALLED BY: UES - DAYTONA BEACH 


LOCATION: 


. D— 3 


DATE: 08/11/98 


WELL DIAGRAM - NOT TO SCALE 


•EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 




TYPE 4"x4" STEEL CASING 
WITH BOLLARDS 


3' X 3' CONCRETE PAD 
4” TO 6” THICK 


CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2” ID x 0.006” SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


RE? OR i N C 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH— IW—3S 

INSTALLED BY: UES - DAYTONA BEACH 


LOCATION: 


DATE: 08/10/98 


WELL DIAGRAM - NOT TO SCALE 


-EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 




/y// Ay// ;v//x\//xv 



TYPE 4"x4" STEEL CASING 
WITH BOLLARDS 




3' « 3' CONCRETE PAD 
4" TO 6" THICK 


CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2” ID x 0.006" SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


REPORT NO 


INSTALLATION OF 52 MONITOR WELLS 
KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

NASA JJ-D 


BORING DESIGNATION: D“3 

SECTION: TOWNSHIP: 


SHEET: 1 Of 1 


LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: 


G.S. ELEVATION (ft): 
WATER TABLE (ft): 2.4 


DATE STARTED: 
DATE FINISHED: 


0 ATE OF READING: 08/1 0/98 DRILLED BY: 


8/10/98 
8/10/98 
UES - D.B. 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: ASTM D-1586 


ATTERBERG 

LIMITS 



K ORG. 

(FT./ CONT. 

DAY) (%) 


Loose, gray and light gray fine SAND; with 
clay [SP-SC] 


Loose, dark brown muck trace fine SAND; 
and organics [SP] 


oose, gray-brown fine SAND; with roots 
ISP] 


Loose, gray-brown fine SAND; trace silt 


Loose, gray fine SAND; trace silt (SP-SM] 


Very loose, dark gray fine SAND; trace silt 
[SP-SM1 


Medium dense, dark gray fine SAND; with 
shell [SP] 


Very soft, dark gray CLAY; with shell 


Very soft, dark gray CLAY; trace shell f CL] 


Firm, dark gray CLAY; with sand and shell 
(CHJ 



--soft 
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UNIVERSAL ENGINEERING SCIENCES 


i 


STANDARD WELL DEVELOPMENT LOG 



PROJECT 

INFORMATION 


Contract: 

NASI 0-1 2206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

D-2 

Client Phone: 

(407) 867-4121 

Date: 

8-6-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Wen IDr Marsh-IW-2S 

Total Depth: 12.5' 

Screen 

Interval; 2.5 to 12.5' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: 4" x 4" Steel riser with concrete 

pad and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


TURBIDITY (NTU) 


10:57 a.m. 

200+ 

11:06 a.m. 

200+ 

11:15a.m. 

200+ 

11:20 a.m. 

136.7 

11:38 a.m. 

65.4 

11:47 a.m. 

33.8 

11:55 a.m. 

21.9 

12:00 p.m. 

17.9 


GROUNDWATER APPEARANCE 



Total Development Time: 


Final Turbidity Reading: 


Estimated Volume Removed: 


COMMENTS: 


63 minutes 


17.9 NTUs 


110 gallons 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 



PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH-IW-2S 

INSTALLED BY: UES - DAYTONA BEACH 


LOCATION: D ~2 


DATE: 08/06/98 


WELL DIAGRAM - NOT TO SCALE 


»// sy/Av/(c 


i r 

i i 


-EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 


TYPE 4"x4" STEEL CASING 
WITH BOLLARDS 




3’ x 3' CONCRETE PAD 
4” TO 6” THICK 


CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2" ID x 0.006” SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


report No 


INSTALLATION OF 52 MONITOR WELLS 
KENNEDY SPACE CENTER 
BREVARD. FLORIDA 

NASA JJ-D 


LOCATION: AS SPECIFIED BY CLIENT 


BORING DESIGNATION: 
SECTION: TC 

G.S. ELEVATION (ft): 
WATER TABLE (ft): 0.0 


SHEET 1 Of 1 


TOWNSHIP: 


DATE STARTED: 
DATE FINISHED: 


DATE OF READING: 08/06/98 DRILLED BY: 


UES - D.B. 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: ASTM D-1586 



ATTERBERG 

LIMITS 



K ORG. 

(FT./ CONT. 
DAY) (%) 


Loose, gray-light gray fine SAND; some shell 
ISP] 


Firm, dark gray CLAY (CHJ 


Very I op se, da rk gray S I LT ; trace san d [MLJ 

— dark brown-dark gray 

— dark gray, trace shell 


Very loose, dark gray fine SAND; with silt 
fSP^SMf 


edium dense, light gray SHELL; trace sand 
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PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER, FLORIOA 


CLIENT: NASA JJ-D D ATE: 08/06/98 

WELL NUMBER: MARSH-IW-2S LOCATION: °~ 2 

INSTALLED BY: UES - DAYTONA BEACH 


WELL DIAGRAM - NOT TO SCALE 









Well IDr 


Screen 

Interval; 


Above Grade 
Protection: 


UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: 

NASI 0-1 2206(B)/DO-5/TD- 


002 

Reference: 

Monitor Well Installation 

Project No.: 

18467-005-01 

Well Location: 

D-1 

Date: 

8-4-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh, RPM 


(407) 867-4121 


407) 867-8040 



Marsh-IW-ID 


45.0 to 50.0’ bis 


MONITOR WELL DATA 


Total Depth: 


Well Type: 
Construction: 


4" x 4" Steel riser with concrete 
ad and bollards 


Development 

Method: 


Permanent 
2" PVC Riser 
2" PVC Screen 


Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


TIME 


3:00 p.m. 


3:15 p.m. 


Stopped 


3:40 p.m. 


3:45 p.m. 


Stopped 


4:02 p.m. 


4:10 p.m. 


4:25 p.m. 


4:36 p.m. 


Total Development Time: 


Final Turbid 


Estimated Volume Removed: 


COMMENTS: 


TURBIDITY (NTU) 


234 


198 


GROUNDWATER APPEARANCE 



No readin 


47 


52 


56 


54 minutes 


56 NTUs 


35 gallons 


























UNIVERSAL ENGINEERING SCIENCES 


i\ 


STANDARD WELL DEVELOPMENT LOG 


— 

PROJECT 

INFORMATION 

' — M 

Contract: 

NASI 0-1 2206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

D-1 

Client Phone: 

(407) 867-4121 

Date: 

8-4-98 

Client Fax: 

(407) 867-8040 

MONITOR WELL DATA 

Well ID* 

Marsh-IW-1 1 

Total Depth: 

35.0' 

Screen 


Well Type: 

Permanent 

Interval: 

25.0 to 35.0' bis 

Construction: 

2" PVC Riser 




2" PVC Screen 

Above Grade 


Development 


Protection: 

4" x 4” Steel riser with concrete 

Method: 

Rotary Pump. Tremie Pipe 


pad and bollards 




WELL DEVELOPMENT DATA 







































UNIVERSAL ENGINEERING SCIENCES 

STANDARD WELL DEVELOPMENT LOG 

PROJECT INFORMATION 


Contract: 

Reference: 


Project No.: 


Well Location: 


Date: 


Well IDr 


Screen 

Interval: 


Above Grade 
Protection: 


NAS 1 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 


18467-005-01 


D-1 


8-3-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebaugh, RPM 


(407) 867-4121 


407) 867-8040 


Marsh-IW-IS 


3.5 to 13.5' bis 


MONITOR WELL DATA 


Total Depth: 


Well Type: 
Construction: 


4“ x 4" Steel riser with concrete 
ad and bollards 


Development 

Method: 


Permanent 
2" PVC Riser 
2" PVC Screen 


Rotary Pump, Tremie Pipe 


4:45 p.m. 

200+ 

4:48 p.m. 

57.2 

4:52 p.m. 

31.9 

5:00 p.m. 

15.2 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 



Total Development Time: 


Final Turbidity Reading: 


Estimated Volume Removed: 


COMMENTS: 


15 minutes 


15.2 NTUs 


55 gallons 




















UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


REPORT NO.: 


PAGE: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH-IW-1D 

INSTALLED BY: UES ~ ORLANDO 


LOCATION: 0-1 


DATE: 08/07/98 


WELL DIAGRAM - NOT TO SCALE 


■EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 


/sy/my/» 


TYPE £x£ STEEL CASING 
WITH BOLLARDS 




3' x 3’ CONCRETE PAD 
4” TO 6" THICK 

CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2" ID x 0.006” SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


PROJECT NO.' i3AP?_cps_' 


REPORT NO.: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH-IW-11 LOCATION: 

INSTALLED BY: UES - DAYTONA BEACH 


DATE: 08/04/98 


WELL DIAGRAM - NOT TO SCALE 


■EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 




TYPE 4"x4" STEEL CASING 
WITH BOLLARDS 




y X y CONCRETE PAD 
4" TO 6” THICK 

CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


8ENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2" ID x 0.006" SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 
WELL COMPLETION LOG 


REPORT NO.: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH-IW-1S 

INSTALLED BY' LIES — DAYTONA BEACH 


LOCATION 


. D-1 


DATE: 08/03/98 


WELL DIAGRAM - NOT TO SCALE 


-EXPANDING LOCKABLE WELL CAP 
PROTECTIVE CASING - YES X 




"i r 

i i 


TYPE 4"x4" STEEL CASING 
WITH BOLLARDS 


' 3’ x 3' CONCRETE PAD 

4” TO 6" THICK 

CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 


BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2" ID x 0.006” SLOT 


-FILTER TYPE 30/65 SILICA SAND 


-PVC WELL POINT 
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UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 


INSTALLATION OF 52 MONITOR WELLS 
KENNEDY SPACE CENTER 
BREVARD. FLORIDA 


CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: 


PROJECT NO 

1 S4 

JTCCB-C i 

REPORT NO 

PAGE 

B-2 

19 

1 

IP: 

SHEET: 

RANGE: 

1 of 1 

DATE STARTED: 

8/3/98 


BORING DESIGNATION: SHEET: 1 Of 1 

SECTION: TOWNSHIP: RANGE: 

G.S. ELEVATION (ft): DATE STARTED: 8/3/98 

WATER TABLE (ft): 5.3 DATE FINISHED: 8/3/98 

DATE OF READING: 08/03/98 DRILLED BY: UES - D.B 

EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D-1586 


BLOWS 

N 


PER 6" 

(BLOWS/ 

W.T. 

INCREMENT 

FT.) 



zzzx 



ATTERBERG 

LIMITS 



Loose, dark gray fine SAND; with silt 
[SP-SMJ 


light gray 
bfuegray 


V — dark gray with some silt 


Very loose, dark gray fine SAND; with silt 


Loose, dark gray fine SAND; with silt trace 
shelf [SP-SM] 


oose, gray SHELL 


Very loose, blue dark gray CLAY; with shell 
ICH] 


Loose, dark gray fine SAND; some shell (SP] 


Medium dense, dark gray fine SAND; some 
silt [SPj 


Very loose, dark gray fine SAND; with silt 
trace shell fSP-SM] 


Soft, dark gray CLAY; with shell (CHJ 


K ORG. 

(FT./ CONT. 

DAY) (%) 


BORING TERMINATED AT 50 FEET 
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UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 

Contract: NAS 1 0- 1 2206 (B)/DO- 5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: C-6 

Client Phone: (407) 867-4121 

Date: 8-3-98 

Client Fax: (407) 867-8040 

MONITOR WELL DATA 

Well IDr Westem-IW-6S 

Total Depth: 12.5* 

Screen 

Interval: 2.5 to 12.5’ bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump. Tremie Pipe 


WELL DEVELOPMENT DATA 






















PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D DATE; 08/03/98 

WELL NUMBER: WESTERN-IW-6S LOCATION: C-6 

INSTALLED BY: UES - DAYTONA BEACH 


WELL DIAGRAM - NOT TO SCALE 



•PVC WELL POINT 





BORING LOG 



PROJECT. INSTALLATION OF 52 MONITOR WELLS 

KENNEDY SPACE CENTER 
BREVARD. FLORIDA 

CLIENT: NASA JJ-D 

LOCATION: AS SPECIFIED BY CLIENT 

REMARKS: HAND AUGER FROM 0 FEET TO 4 FEET 


IHI 


BORING DESIGNATION: C*6 

SECTION: TOWNSHIP: 


SHEET: 1 Of 1 


G.S. ELEVATION (ft): 
WATER TABLE (ft): 3.8 


DATE STARTED: 
DATE FINISHED: 


DATE OF READING: 08/03/98 DRILLED BY: 


UES • D.B. 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: ASTMD-1586 


A 

DEPTH M 
(FT.) P 


Q BLOWS N 

p PER 6" (BLOWS/ 
L INCREMENT FT.) 

E 


ATTERBERG 

LIMITS 




1C ORG. 

(FT./ CONT. 

DAY) (%) 


Medium dense, gray SHELL; with sand 


Medium dense, gray fine SAND; with shell 
ISP] 


Loose, light gray fine SAND; with shell |SP] 
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UNIVERSAL ENGINEERING SCIENCES 


J 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 

Contract: NASI 0-1 2206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: C-5 

Client Phone: (407) 867-4121 

Date: 8-6-98 

Client Fax: (407) 867-8040 

MONITOR WELL DATA 

Well IDr Westem-IW-51 

Total Depth: 35.0' 

Screen 

Interval; 25.0 to 35.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


I TIME 

TURBIDITY (NTU) 

9:51 a.m. 

1,000+ 

9:56 a.m. 

728 

10:01 a.m. 

368 

10:06 a.m. 

142 

10:12 a.m. 

83.1 

10:18 a.m. 

48.5 

10:20 a.m. 

30.1 

10:30 a.m. 

20.1 


GROUNDWATER APPEARANCE 




Total Development Time: 39 minutes 
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UNIVERSAL ENGINEERING SCIENCES 


J 


STANDARD WELL DEVELOPMENT LOG 


i’ t ■ - ===== ,===: . M 

PROJECT INFORMATION 

Contract: 

NASI 0- 1 2206 (B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Well Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

C-5 

Client Phone: 

(407) 867-4121 

Date: 

8-6-98 

Client Fax: 

(407)867-8040 


MONITOR WELL DATA 


Well IDT Westem-IW-5S 

Total Depth: 13.5’ 

Screen 

Interval: 3.5 to 1 3.5' bis 

Well Type: Permanent 

Construction: 2” PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 


TIME | TURBIDITY (NTU) | GROUNDWATER APPEARANCE 


1:53 p.m. 1,060 Cloud' 

1:57 p.m. 40.6 

1:59 p.m. 18.7 



Total Development Time: 6 minutes 

Final Turbidity Reading: 1 8.7 NTUs 

Estimated Volume Removed: 55 qallons 



I 


COMMENTS: 


SOIL SCREENING RESULTS (OVA-PID' 
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PROJECT: 


INSTALLATION 52 MONITOR WELLS 


KENNEDY SPACE CENTER, FLORIDA 


CLIENT: NASA JJ-D DATE: 08/06/98 

WELL NUMBER: WESTERN-IW-5S LOCATION: c ~ 5 

INSTALLED BY: UES - ROCKLEDGE 


WELL DIAGRAM - NOT TO SCALE 



PVC WELL POINT 






BORING LOG 


INSTALLATION OF 52 MONITOR WELLS 
KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

NASA JJ-D 

AS SPECIFIED BY CLIENT 

HAND AUGER FROM O FEFT TO 4 FEET 




BORING DESIGNATION: 



SHEET 1 Of 1 


TOWNSHIP: 


G.S. ELEVATION (ft): 
WATER TABLE (ft): 5.5 


DATE STARTED: 
DATE FINISHED: 


DATE OF READING: 08/05/98 DRILLED BY: 


UES * ROCKLEDGE 


EST. W.S.W.T. (ft): 


TYPE OF SAMPLING: ASTM D-1586 



ATTERBERG 

LIMITS 



K ORG. 

(FT./ CONT. 

DAY) (%) 


I 


Gray fin© SAND; with roots [SPJ 


Light brown fine SAND; with roots (SP] 


Brown clayey fine SAND; with roots (SC] 


Medium dense, brown fine SAND; with shell 
ISP] 


Medium dense, gray fine SAND; with shell 
SP] 


... Medium, dense^.gray. biawn. fina.SAND;.. with . 
shells (SP] 


7-10-13 23 


18-21-34 55 


14-19-23 42 


5-10-13 23 


2 21 


very dense 


medium dense 


Dense, gray fine SAND; w ith silt f SP-SM ] 


BORING TERMINATED AT 35 FEET 
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UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Contract: 

NASI 0- 1 2206(B)/DO-5/TD- 

Client Name: 

NASA 


002 

Department: 

JJ-D 

Reference: 

Monitor Weil Installation 



Project No.: 

18467-005-01 

Client Contact: 

Rosaly Santos-Ebaugh, RPM 

Well Location: 

D-5 

Client Phone: 

(407) 867-4121 

Date: 

8-3-98 

Client Fax: 

(407) 867-8040 


MONITOR WELL DATA 


Well IDf Marsh-IW-5S 

Total Depth: 12.5' 

Screen 

Interval: 2.5 to 12.5’ bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 
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UNIVERSAL ENGINEERING SCIENCES 



Contract: 

NASI 0-1 2206(B)/DO-5/TD- 


002 

Reference: 

Monitor Well Installation 

Project No.: 

18467-005-01 

Well Location: 

D-5 

Date: 

8-4-98 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


Client Name: 
Department: 


NASA 

JJ-D 


Client Contact: 

Rosaly Santos-Ebaugh. RPM 

Client Phone: i 

(407) 867-4121 

Client Fax: I 

(407) 867-8040 


MONITOR WELL DATA 


Well IDr Marsh-IW-51 

Total Depth: 35.0’ 

Screen 

Interval.: 25.0 to 35.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe j 


WELL DEVELOPMENT DATA 


TIME 

TURBIDITY (NTU) 

GROUNDWATER APPEARANCE | 

9:50 a.m. 

1,000+ 

Dark grey 1 

9:59 a.m. 

490 

Light brown i 

10:09 a.m. 

12.9 

Clear E 



Total Development Time: 19 minutes 


Final Turbidity Reading: 12.9 NTUs 


Estimated Volume Removed: 165 gallons 


COMMENTS: 



SOIL SCREENING RESULTS (OVA-PID 
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UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 

Contract: NASI 0-1 2206(B)/DO-5/TD- 

002 

Reference: Monitor Well Installation 

Client Name: NASA 

Department: JJ-D 

Project No.: 18467-005-01 

Client Contact: Rosaly Santos-Ebaugh, RPM 

Well Location: D-5 

Client Phone: (407) 867-4121 

Date: 8-6-98 

Client Fax: (407)867-8040 

MONITOR WELL DATA 

Well IDr Marsh-IW-5D 

Total Depth: 50.0' 

Screen 

Interval.: 45.0 to 50.0' bis 

Well Type: Permanent 

Construction: 2" PVC Riser 

2" PVC Screen 

Above Grade 

Protection: Flush mount with concrete pad 

and bollards 

Development 

Method: Rotary Pump, Tremie Pipe 


WELL DEVELOPMENT DATA 

TIME TURBIDITY (NTU) GROUNDWATER APPEARANCE 


9:15 a.m. No reading 

9:20 a.m. 67.5 Clear 

9:25 a.m. 11.7 



Total Development Time: 10 minutes 

Final Turbidity Reading: 11.7 NTUs 

Estimated Volume Removed: 55 gallons 
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bU 


UNIVERSAL ENGINEERING SCIENCES 
BORING LOG 




L 


REPORT NO j 

PAGE 

B-2.22 


PROJECT 


CLIENT: 

LOCATION: 

REMARKS: 


INSTALLATION OF 52 MONITOR WELLS 
KENNEDY SPACE CENTER 
BREVARD, FLORIDA 

NASA JJ-D 

AS SPECIFIED BY CLIENT 

HAND AUGER FROM 0 FEET TO 4 FEET 


BORING DESIGNATION: D~6 SHEET: 1 Of 1 

SECTION: TOWNSHIP: RANGE: 


G.S. ELEVATION (ft): 

WATER TABLE (ft|: 2.8 

DATE OF READING: 09/02/98 

EST. W.S.W.T. (ft): 


DATE STARTED: 
DATE FINISHED: 
DRILLED BY: 

TYPE OF SAMPLING: 


9/2/98 

9/2/98 

UES - ROCKLEDGE 
ASTM D-1586 


DEPTH 

(FT.) 

s 

A BLOWS 

p PER 6" 

L INCREMENT 
E 

N 

(BLOWS 

FT.) 

W.T 


DESCRIPTION 

-200 

1%) 

MC 

(%) 

ATTE 

LI* 

LL 

RBERG 

AITS 

PI 

K 

(FT./ 

DAY) 

ORG. 

CONT. 

(%) 

0 — 












- 

5 — 
- 

10 — 

X 1-1-1 

-2—. 

JL 


Dark gray fine SAND ISP] 







' . ' . ‘ 

Dark gray fine SAND; with roots (muck) 


£ 0-0-0 
X 1-3-8 
X' 7-7-6 

0 

11 

13 



— very loose 








6ray clayey fine SAND; with trace sand 
— medium dense, shell 

1 R 

X 6-7-7 

14 










20 — 
25- 
qo 





BORING TERMINATED AT 15 FEET 























i 






Ou 

« 












ah 













HU 

A pr . . 












40 

c r\ 












ou 

cc 


| 










oo 








J- 



434 














m 

UNIVERSAL ENGINEERING SCIENCES 

PROJECT NO.' 13^5^-005-0* 

WELL COMPLETION LOG 

REPORT NO.: 
PAGE: 


PROJECT: INSTALLATION 52 MONITOR WELLS 

KENNEDY SPACE CENTER. FLORIDA 


CLIENT: NASA JJ-D 

WELL NUMBER: MARSH-IW— 6S 

INSTALLED BY: UES - ROCKLEDGE 


LOCATION: D ~ 6 


DATE: 09/02/98 


WELL DIAGRAM - NOT TO SCALE 


A < y / A < y / ;s'//a//xv 


i i 

* * 

i i 


-EXPANDING LOCKABLE WELL CAP 

PROTECTIVE CASING - YES _X 

NO 

TYPE 4"x4“ STEEL CASING 
T. . I WITH BOLLARDS 

' 3’ X 3’ CONCRETE PAD 

4”. TO 6" THICK 

CEMENT GROUT 


RISER - TYPE ASTM SCH. 40 P.V.C. 
SIZE 2-INCH DIAMETER 

BENTONITE 


SCREEN - TYPE ASTM SCH. 40 P.V.C. 

SIZE 2” ID x 0.006” SLOT 


-FILTER TYPE 30/65 SILICA SAND 


•PVC WELL POINT 
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Contract: 

Reference: 


Project No.: 


Well Location: 


Date: 


Well ID: 


Screen 

Interval: 


Above Grade 
Protection: 


UNIVERSAL ENGINEERING SCIENCES 


STANDARD WELL DEVELOPMENT LOG 


PROJECT INFORMATION 


NASI 0-1 2206(B)/DO-5/TD- 
002 

Monitor Well Installation 


18467-005-01 


D-6 


9-2-98 


Client Name: 
Department: 


Client Contact: 


Client Phone: 


Client Fax: 


NASA 

JJ-D 


Rosaly Santos-Ebauoh. RPM 


(407) 867-4121 


(407) 867-8040 


Marsh-IW-6S 


2.5’ to 12.5' bis 


MONITOR WELL DATA 


Total Depth: 


Well Type: 
Construction: 


4" x 4" Steel riser with concrete 
ad and bollards 


Development 

Method: 


Permanent 
2” PVC Riser 
2" PVC Screen 


Rotary Pump. Tremie Pipe 


9:00 a.m. 

1,000+ 

'1 

9:15 a.m. 

250 

9:40 a.m. 

90 

10:10 a.m. 

12 


WELL DEVELOPMENT DATA 


GROUNDWATER APPEARANCE 



■ 


Total Development Time: 


Final Turbidity Readin 


Estimated Volume Removed: 


COMMENTS: 


60 minutes 


12 NTUs 


40 gallons 






















APPENDIX E 


Surface Water Data for Kennedy Space Center 
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Table E-1 . List of sample site descriptions for KSC Background Study surface water sampling 
locations. 


Sampling 


Classification 


Station 

AVE001 

BCE004 

BCE012 

BCW014 

BCW15 


Ditch 

Banana Creek 

Banana Creek 

Banana Creek 

Banana Creek/Moore 


BDP001 

BPD002 

BRC09 

BRN18 

BRN020 

BRS017 

BRS019 

HPC001 

IRL001 

IRL002 

IRL003 


Creek 

Black Point Dr. 
Black Point Dr- 

Banana River 

Banana River 

Banana River 

Banana River 

Banana River 

Happy Creek 

Indian River Lagoon 
Indian River Lagoon 
Indian River Lagoon 


IRL004 

IRL005 

JER001 

KPI001 

MAX01 

MLN001 

MLN002 

MLS03 

MQC021 

NSC001 

OCAOIO 

PEF20 

PEF024 

REF001 

ROBOOI 

SJBQ2 

SJML02 

SLF001 

SR3-D1 

SR3-D2 

SRE001 

SRW001 


Indian River Lagoon 
Indian River Lagoon 

Ditch 

Borrow Pit 

Max Hoeck Back Creek 

Mosquito Lagoon 

Mosquito Lagoon 

Mosquito Lagoon 

Moore Creek 

Ditch 

Borrow Pit 

Banana River 

Banana River 

Impoundment 

Ditch 

Banana River 

Mosquito Lagoon 

Ditch 

Ditch 

Ditch 

Ditch 

Ditch 


SRW002 Borrow Pit 
TEL004 Ditch 


Description of site 


End of Avenue E (or Radio Tower Road) 

East Banana Creek 

East side of Route 3 culvert 

West of Route 3 culvert 

North end where Moore Creek enters Banana Creek. 


Just before viewing site #3 near cedar tree 

Before viewing tower near culvert 

Pepper Flats channel seagrass transect 

KSC Long Term Water station 

SE corner of the manantee enclosures 

Banana River East of radio tower 

Banana River south of Hangar AF islands 

Boat ramp on side road 

Indian River Lagoon 

Indian River Lagoon 

Indian River Lagoon south of Haulover near SE 

corner 

North side of Indian River by Titusville 

South side of Indian River by bridge 

Jerome Road 

Kars Park II 

KSC Long Term Water station 

60 degrees east of channel marker 21 

South side of channel marker 34 

KSC Long Term Water station 

Moore Creek in Cl 5-E 

North side of NASA causeway 

Avenue 10 south of O&C building 

Guard guard boat dock 

Pepper Flats, south of PEF10 seagrass transect 

Inside the refuge by Indian River 

Robert's Road 

St. John’s Water Management District station 

St. John’s Water Management District station 

South side of the tow road before SLF 

Ditch on the side road by the Lightning lab 

Ditch on the SE comer of the SR 3 security station 
Corner of Schwartz Road east and Static Test Road 
Schwartz Road west of Route 3 about 1 mile E of the 

left curve 

Borrow Pit area towards Robert's Road 

East side of road near cattle farm area 
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Table E-2. List of latitude, longitude, and Florida State Plane NAD27 coordinates (X and Y) for 
surface water sampling locations. Coordinates were collected with a Global Positioning System 
(GPS). 


STATION 

Latitude 


X Coordinate 

Y Coordinate 

AVE001 

80.69322849 

28.52090342 

598514.128 

1522152.539 

BCE004 

80.64351194 

28.60581045 

614387.966 

1553067.047 

BCE012 

80.65900196 

28.5989994 

609424.635 

1550576.197 

BCW014 

80.66519987 

28.58589169 

607449.071 

1545804.885 

BCW15 

80.70782029 

28.58526396 

593771.175 

1545540.843 

BDP001 

80.76606 

28.65621191 

575029.403 

1571295.007 

BPD002 

80.77242619 

28.67575843 

572974.088 

1578397.828 

BRC09 

80.60487976 

28.57026397 

626826.801 

1540181.955 

BRN18 

80.60961147 

28.52954257 

625356.205 

1525371.543 

BRN020 

80.59903326 

28.50545843 

628782.222 

1516626.302 

BRS017 

80.64335991 

28.46280848 

614591.345 

1501074.951 

BRS019 

80.60319886 

28.4716421 

627484.919 

1504327.068 

HPC001 

80.65780787 

28.61459092 

609791.604 

1556246.064 

IRL001 

80.83889609 

28.75297154 

551621.808 

1606436.57 

IRL002 

80.79451931 

28.75797648 

565838.152 

1608278.182 

IRL003 

80.74988309 

28.71763042 

580170.897 

1593636.268 

IRL004 

80.78751796 

28.62900032 

568164.959 

1561388.551 

IRL005 

80.7873466 

28.62737116 

568220.988" 

1560796.318 

JER001 

80.67294948 

28.49271873 

605054.318 

1511922.49 

KPI001 

80.66836547 

28.52125525 

606498.129 

1522301.693 

MAX01 

80.64482416 

28.65136981 

613917.706 

1569630.363 

MLN001 

80.78613466 

28.8272189 

568479.428 

1633458.667 

MLN002 

80.77062248 

28.77136094 

573485.593" 

1613158.581 

MLS03 

80.67589247 

28.6873698 

603917.396 

1582691.051 

MOC021 

80.71047434 

28.56152436 

592940.249 

1536907.581 

NSC001 

80.70887827 

28.52626672 

593483.727 

1524089.979 

OCAOIO 

80.64316548 

28.50784925 

614605.174 

1517450.808 

PEF20 

80.62070578 

28.59374787 

621719.838 

1548703.816 

PEF024 

80.60367124 

28.59328304 

627187.023 

1548552.521 

REF001 

80.77177926 

28.63270232 

57321 1 .434 

1562743.826 

ROBOOI 

80.6902763 

28.54077212 

599443.522 

1529378.755 

SJB02 

80.63383414 

28.43975227 

617677.594 1 

1492701.541 

SJML02 

80.71741362 

28.7317818 

590566.304 

1598804.759 

SLF001 

80.66544776 

28.59314977 

607362.14? 

1548443.55 

SR3-D1 

80.72085799 

28.70525556 

589484.989 

1589157.602 

SR3-D2 

80.74468642 

28.72509064 

581830.801 

1 1596352.224 

SRE001 

80.61020229 

28.56248671 

625127.547 

1537348.704 

SRW001 

80.69254774 

28.56282572 

598693.66 

1537395.063 

SRW002 

80.66817001 

28.55321287 

606528.74a 

1533920.916 

TEL004 

80.67544479" 

28.47626649 

604268.937 

1505938.711 
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Table E-3. Parameters that were determined by the NASA/KSC Remediation 
Program team to be treated as below detection limits (non-detect) for all surface 
water locations based on low frequency of detection. 


PAHs (8310) 

Fluorene 

Napthalene 
Metals 

Copper 
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Table E-4. Minimum, maximum, mean, and standard deviation of all surface water sampling 
stations with salinity 0-5 ppt. Certain values have combined means based on frequency of 
detection which was *<6, and *’<12. 


Minimum I Maximum I Mean I Std. Dev. 


Parameter 

Units 

Organochlorine Pesticides (8081) 


4,4’-DDD 

//g/L 

4,4’-DDE 

u g/L 

4,4’-DDT 

//g/L 

Aldrin 

//g/L 

Alpha - BHC 

//g/L 

Beta - BHC 

//g/L 

Chlordane (alpha) 

// g/L 

Chlordane (gamma) 

// g/L 

Chlordane (total) 

//g/L 

Delta - BHC 

//g/L 

Dieldrin 

//g/L 

Endosulfan 1 

//g/L 

Endosulfan II (beta) 

//g/L 

Endosulfan Sulfate 

//g/L 

Endrin 

wzm 

Endrin Aldehyde 

WM 91 

Endrin Ketone 

mm\ 

Gamma -BHC (Lindane) 

//g/L 

Heptachlor 

//g/L 

Heptachlor Epoxide (a) 

ussi 

Heptachlor Epoxide (b) 

//g/L 

Isodrin 

//g/L 

Methoxychlor 

//g/L 

Mirex 

//g/L 

Toxaphene 

//g/L 

Arociors (8082) 


PCB - 1016/1242 

■EMI 


PCB- 1221 


PCB - 1248 


PCB -1254 


PCB - 1260 


Chlorinated Herbicides (8151) 


Silvex (2,4,5 - TP) (2-(2,4,5 - 
T richlorophenoxy)) propionic acid 


2,4,5 - T (2,4,5 - Triclorophenoxy acetic 
acid) 


2,4 - D (2,4 - Dichlorophenoxy acetic 
acid) 


3,5 - DCBA 


2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 


MCPP 




//g/L 13 


// g/L 13 


//g/L I 13 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


13 

ND 

ND 

ND 

ND 

13 

ND 

ND 

ND 

ND 

13 

ND 

ND 

ND 

ND 

13 

ND 

ND 

ND 

ND 

13 

ND 

ND 

ND 

ND 

13 

ND 

ND 

ND 

ND 
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Table E-4. (cont.). 


Parameter 


Chlorinated Herbicides (8151) (cont.) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dichlorprop [2-(2,4-Dichlorophenoxy) 

proponic acid] 

Dinoseb 


MCPA 


Pentachlorophenol 


Picloram 


Polyaromatic Hydrocarbons (8310) 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Metals 


Units | N j Minimum | Maximum I Mean I Std. Dev. 



//g/L 13 


//g/L 13 


//g/L 13 


13 


//g/L 13 


//g/L 13 


//g/L 13 


//g/L I 13 


//g/L 13 


//g/L 13 


//g/L 13 


//g/L 13 


//g/L 13 


//g/L 13 


//g/L | 13 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


Aluminum 

EH9 

13 

0.025 

1.4 

0.42 

0.51 

Antimony * 

mg/L 

13 

0.003 

0.026 

0.008 

0.008 

Arsenic 

mg/L 

13 

ND 

ND 

ND 

ND 

Barium 

mg/L 

13 

ND 

ND 

ND 

ND 

Beryllium 

EEM 

13 

ND 

ND 

ND 

ND 

Cadmium 

mg/L 

13 

ND 

ND 

ND 

ND 

Calcium 

mg/L 

13 

22 

340 

98 

85 

Chloride 

ms 

13 

20 

14000 

1527 

3789 

Chromium 

mg/L 

13 

ND 

ND 

ND 

ND 

Cobalt 

mg/L 

13 

ND 

ND 

ND 

ND 

Copper 

ES39 

13 

ND 

ND 

ND 

ND 

Iron 

mg/L 

13 

0.05 

2.3 

0.49 

0.61 
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Table E-4. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. Dev. 

Metals (cont.) 







Lead* 

mg/L 

13 

0.003 

0.013 

0.004 

0.003 

Magnesium 

iukM 

13 

2.3 

1400 

139 

380 

Manganese ** 


13 

0.005 

0.27 

0.04 

0.07 

Mercury 

mg/L 

13 

ND 

ND 

ND 

ND 

Nickel 

mg/L 

13 

ND 

ND 

ND 

ND 

Potassium 

mg/L 

13 

2.3 

290 

33 

78 

Selenium 

mg/L 

13 

ND 

ND 

ND 

ND 

Silver 

mg/L 

13 

ND 

ND 

ND 

ND 

Sodium 

lukisrf 

13 

9.8 

7700 

895 

2064 

Thallium 

mg/L 

13 

ND 

ND 

ND 

ND 

Vanadium 

mg/L 

13 

ND 

ND 

ND 

ND 

Zinc 

mg/L 

13 

ND 

ND 1 

ND 

ND 
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Table E-5. Minimum, maximum, mean, and standard deviation of all surface water sampling 
stations with salinity > 6 ppt. Certain values have combined means based on frequency of 
detection which was *<1 6, **<1 0, and ***<5. 



Parameter 


Organochlorine Pesticides (8081) 


4,4-DDE 


4,4'-DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) 


Delta - BHC 


Dieldrin *** 


Endosulfan I 


Endosulfan II (beta) 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma -BHC (Lindane) 


Heptachlor 


Heptachlor Epoxide (a) 


Heptachlor Epoxide (b) 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Arociors (8082) 


PCB- 1016/1242 


Units I N | Minimum | Maximum | Mean I Std. Dev. 



//g/L 33 


//g/L 33 


//g/L 33 


//g/L 33 


//g/L 33 


//g/L 33 


//g/L 33 


33 


33 


//g/L 33 


//g/L 33 


33 


//g/L 33 


//g/L 33 


//g/L 33 


//g/L 33 


//g/L 33 


33 


//g/L 33 


//g/L | 33 


//g/L 33 


33 



PCB - 1232 


PCB - 1248 


PCB - 1254 


PCB - 1260 


Chlorinated Herbicides (8151) 


Silvex (2,4,5 - TP) (2-(2,4,5 - 
Trichlorophenoxy)) propionic acid 


2,4,5 - T (2,4,5 - Triclorophenoxy acetic 
acid) 


2,4 - D (2,4 - Dichlorophenoxy acetic 
acid) 


3,5 - DCBA 


2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 


MCPP 


//g/L 33 


//g/L 33 


//g/L | 33 


//g/L 33 


//g/L 33 


//g/L | 33 


ND 


D 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.025 


ND 


ND 


D 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 



ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.037 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.064 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



444 












































































































































































































Table E-5. (cont.). 


Parameter 


Chlorinated Herbicides (8151) (cont.) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dichlorprop [2-(2,4-Dichlorophenoxy) 
proponic acid] 


Dinoseb 


MCPA 


Pentachlorophenol 


Picloram 


Units N Minimum Maximum Mean Std. Dev. 



1 -Methylnaphthalene 

//g/L 

33 

ND 

ND 

ND 

ND 

2-Methylnaphthalene 

//g/L 

33 

ND 

ND 

ND 

ND 

Acenaphthylene 

//g/L 

33 

ND 

ND 

ND 

ND 

Anthracene 

//g/L 

33 

ND 

ND 

ND 

ND 

Benzo(a)anthracene *** 

//g/L 

33 

0.025 

0.13 

0.05 

0.02 

Benzo(a)pyrene *** 

//g/L 

33 

0.025 

0.22 

0.06 

0.04 

Benzo(b)fluoranthene 

//g/L 

33 

ND 

ND 

ND 

ND 

Benzo(g,h,i)perylene 

WMM 

33 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene *** 

//g/L 

33 

0.025 

0.21 

0.05 

0.03 

Chrysene *** 

//g/L 

33 

0.025 

0.21 

0.05 

0.03 

Dibenzo(a.h)anthracene 

//g/L 

33 

ND 

ND 

ND 

ND 

Fluoranthene 

//g/L 

33 

ND 

ND 

ND 

ND 

Fluorene 

//g/L 

33 

ND 

ND 

ND 

ND 

!ndeno(1,2,3-cd)pyrene *** 

//g/L 

33 

0.025 

0.13 

0.05 

0.02 

Naphthalene 

//g/L 

33 

ND 

ND 

ND 

ND 

Phenanthrene 

//g/L 

33 

ND 

ND 

ND 

ND 

Pyrene 

■sn 

33 

ND 

ND 

ND 

ND 


Metals 


Aluminum 

mg/L 

33 

0.025 

1.9 

0.448 

0.503 

Antimony * 

KH9 

33 

0.002 

0.033 

0.012 

0.009 

Arsenic ** 

mg/L 

33 

0.005 

0.023 

0.007 

0.006 

Barium 


33 

ND 

ND 

ND 

ND 

Beryllium ** 

lliMS 

33 

0.0005 

0.002 

0.0005 

0.0004 

Cadmium 

\msm 

33 

ND 

ND 

ND 

ND 

Calcium 

[ mg/L 

33 

140 

550 

304 

89 

Chloride 

lu!>S9 

33 

2500 

25000 

12097 

4803 

Chromium 

mg/L 

33 

ND 

ND 

ND 

ND 

Cobalt 

m 

33 

ND 

ND 

ND 

ND 

Copper 

ms 

33 

ND 

ND 

ND 

ND 

Iron 

EH 

33 

0.025 

1.25 

0.26 

0.35 


445 






































































































































































































































Table E-5. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. Dev. 

Metals (cont.) 







Lead * 

mg/L 

33 

0.003 

0.014 

0.003 

0.002 

Magnesium 

mg/L 

33 

0.005 

0.065 

0.035 

0.014 

Manganese *** 

mg/L 

33 

0.005 

0.065 

0.012 

0.014 

Mercury 

mg/L 

33 

ND 

ND 

ND 

ND 

Nickel 


33 

ND 

ND 

ND 

ND 

Potassium 

B9 

33 

55 

600 

311 

142 

Selenium *** 

mg/L 

33 

0.005 

0.025 

0.017 

0.006 

Silver *** 

mg/L 

33 

0.0002 

0.005 

0.001 

0.0009 

Sodium 

MEEM 

33 

1700 

12000 

7006 

2576 

Thallium *** 

mg/L 

33 

0.001 

0.005 

0.002 

0.0009 

Vanadium 

mg/L 

33 

ND 

ND 

ND 

ND 

Zinc 

mg/L 

33 

ND 

ND 

ND 

ND 












































































Table E-6. Minimum, maximum, mean, and standard deviation of each parameter analyzed in 
surface water samples classified as Banana Creek. 


Parameter 

Units 

Organochlorine Pesticides (8081) 

— 

4,4’-DDD 

//g/L 

4,4'-DDE 

//g/L 

4,4-DDT 

1139 

Sum 4,4'-DDD + 4,4-DDE + 4,4'-DDT 

■39 

Aldrin 

//g/L 

Alpha - BHC 

//g/L 

Beta - BHC 

// g/L 

Chlordane (alpha) 

» g/L 

Chlordane (gamma) 

u g/L 

Chlordane (total) 

//g/L 

Delta -BHC 

//g/L 

Dieldrin 

//g/L 

Endosulfan 1 

//g/L 

Endosulfan II (beta) 

//g/L 

Endosulfan Sulfate 

1391 

Endrin 

//g/L 

Endrin Aldehyde 

//g/L 

Endrin Ketone 

//g/L 

Gamma -BHC (Lindane) 

//g/L 

Heptachlor 

//g/L 

Heptachlor Epoxide (a) 

//g/L 

Heptachlor Epoxide (b) 

//g/L 

Isodrin 

//g/L 

Methoxychlor 

//g/L 

Mi rex 

//g/L 

Toxaphene 

//g/L 

Aroclors (8082) 


PCB- 1016/1242 

//g/L 

PCB -1221 

//g/L 

PCB - 1232 

//g/L 

PCB - 1248 

//g/L 


Std. Deviation 



Chlorinated Herbicides (8151) 


2,4,5 - T (2,4,5 - Triclorophenoxy 
acetic acid) 


2,4 - D (2,4 - Dichlorophenoxy ac« 
acid) 


3.5 - DCBA 


2,4 - DB (4 - (2,4 - Dichloropheno) 
butvric acid) 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND~ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


//g/L 

■ 

ND 

ND 

ND 

ND 

//g/L 

■ 

ND 

ND 

ND 

ND 

//g/L 

■ 

ND 

ND 

ND 

ND 

//g/L 

7 

ND 

ND 

ND 

ND 

//g/L 

■ 

ND 

ND 

ND 

ND 








































































































































































Table E-6. (cont.). 



Polyaromatic Hydrocarbons (8310) 


Chlorinated Herbicides (8151) 
(cont.) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g.h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of Polyaromatic Hydrocarbons 


Metals 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

i 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


Aluminum 

mm 

7 

0.24 

1.9 

1.1 

0.61 

Antimony 

mg/L 

7 

0.003 

0.015 

0.006 

0.004 

Arsenic 

mm 

7 

0.005 

0.016 

0.008 

0.004 

Barium 

mg/L 

7 

ND 

ND 

ND 

ND 

Beryllium 

mg/L 

7 

ND 

ND 

ND 

ND 

Cadmium 

mg/L 

7 

ND 

ND 

ND 

ND 

Calcium 

mg/L 

7 

220 

380 

311.43 

76.69 

Chloride 

mg/L 

7 

8000 

18000 

12414.29 

4046.57 

Chromium 

mg/L 

7 

ND 

ND 

ND 

ND 


448 











































































































































































































Table E-6. (cont.). 


Parameter 


N 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Cobalt 

mg/L 

7 

ND 

ND 


ND 

Copper 

mg/L 

7 

ND 

ND 

ND 

ND 

Iron 

mg/L 

mm 

0.07 

1.2 

0.64 

0.42 

Lead 

mg/L 

7 

ND 

ND 

ND 

ND 

Magnesium 

mg/L 

7 

580 

1100 

857.14 

244.45 

Manganese 

mg/L 

7 

0.005 

0.042 

0.013 

0.013 

Mercury 

mg/L 

7 

ND 

ND 

ND 

ND 

Nickel 

mg/L 

7 

ND 

ND 

ND 

ND 

Potassium 

mg/L 

7 

150 

340 

258.57 

92.45 

Selenium 

mg/L 

7 

ND 

ND 

ND 

ND 

Silver 

mg/L 

7 

ND 

ND 

ND 

ND 

Sodium 

ns 

7 

4400 

8900 

6714.29 

2110.63 

thallium 

mg/L 

7 

ND 

ND 

ND 

ND 

Vanadium 

mg/L 

7 

ND 

ND 

ND 

ND 

Zinc 

mg/L 

7 

ND 

ND 

ND 

ND 

Other Parameters 







Dissolved Oxygen 

mg/1 

7 

3.72 

10.25 

6.88 

2.70 

Total Dissolved Solids 

mg/L 

7 

14000 

28000 

21000 

6531.97 

Total Organic Carbon 

mg/L 

7 

22 

48 

33.57 

10.56 


449 





























































































Table E-7. Minimum, maximum, mean, and standard deviation of each parameter analyzed in 
surface water samples classified as Banana River. 


Parameter 

Units 

Organochlorine Pesticides (8081) 


4,4’-DDD 

IK3H 

4,4-DDE 

mm 

4,4'-DDT 

u g/L 

Sum 4,4'-DDD + 4,4'-DDE + 4,4'-DDT 

p g/L 

Aldrin 

WMM 

Alpha - BHC 


Beta • BHC 

p g/L 

Chlordane (alpha) 

mm 

Chlordane (gamma) 

p g/L 

Chlordane (total) 

//g/L 

Delta - BHC 


Dieldrin 

p g/L 

Endosulfan 1 

//g/L 

Endosulfan II (beta) 

//g/L 

Endosulfan Sulfate 

//g/L 

Endrin 

//g/L 

Endrin Aldehyde 

//g/L 

Endrin Ketone 

//g/L 

Gamma -BHC (Lindane) 

13191 

Heptachlor 

//g/L 

Heptachlor Epoxide (a) 

//g/L 

Heptachlor Epoxide (b) 

//g/L 

Isodrin 

//g/L 

Methoxychlor 

//g/L 

Mirex 

//g/L 

Toxaphene 

//g/L 

Aroclors (8082) 


PCB- 1016/1242 

//g/L 

PCB- 1221 

EH9I 

PCB - 1232 

//g/L 

PCB - 1248 

mm\ 

PCB - 1254 

//g/L 

PCB - 1260 

//g/L 

Chlorinated Herbicides (8151) 


Silvex (2,4,5 - TP) (2-(2,4,5 - 
Trichlorophenoxy)) propionic acid 

p g/L 

2,4,5 - T (2,4,5 - Triclorophenoxy 
acetic acid) 

p g/L 


3,5 - DCBA 

p g/L 

2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 

p g/L 



450 



























































































































































































































Parameter 

Units 

N 

Chlorinated Herbicides (8151) 
(cont.) 




Minimum Maximum 


Std. Deviation 



4 - Nitrophenol 


Acifluorfen 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


Polyaromatic Hydrocarbons (831 0) 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


lndeno(1 ,2,3-cd) pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of Polyaromatic Hydrocarbons 


Metals 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chloride 


Chromium 


8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

0.05 

0.18 

0.07 

0.05 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

0.05 

0.21 

0.07 

0.06 

8 


ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 

8 

ND 

ND 

ND 

ND 


8 

0.025 

0.72 

0.207 

0.255 

8 

0.003 

0.021 

0.008 

0.007 

8 

0.005 

0.023 

0.015 

0.007 

8 

ND 

ND 

ND 

ND 

8 

0.001 

0.002 

0.001 

0.001 

8 

ND 

ND 

■■Em 

ND 

8 

200 

250 

226.25 

15.98 

8 

6200 

11000 

8212.5 

1956.26 

8 

ND 

ND 

ND 

ND 


451 







































































































































































































































Table E-7. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Cobalt 

mg/L 

8 

ND 

ND 

ND 

ND 

Copper 

mg/L 

8 

ND 

ND 

ND 

ND 

Iron 

mg/L 

8 

0.025 

0.41 

0.12 

0.14 

Lead 

mg/L 

8 

0.003 

0.008 

0.004 

0.002 

Magnesium 

mg/L 

8 

520 

650 

606.25 

46.58 

Manganese 

mg/L 

8 

0.005 

0.042 

ND 

0.013 

Mercury 

mg/L 

8 

ND 

ND 

ND 

ND 

Nickel 

_mg/Lj 

8 

ND 

ND 

ND 

ND 

Potassium 

mg/L 

8 

170 

320 

238.75 

50.55 

Selenium 

mg/L 

8 

ND 

ND 

ND 

ND 

Silver 

mg/L 

8 

ND 

ND 

ND 

ND 

Sodium 

mg/L 

8 

4300 

5400 

4925 

452.77 

Thallium 

mg/L 

8 

ND 

ND 

ND 

ND 

Vanadium 

mg/L 

8 

ND 

ND 

ND 

ND 

Zinc 

mg/L 

8 

ND 

ND 

ND 

ND 

Other Parameters 







Dissolved Oxygen 

mg/L 

8 

5.7 

8.74 

7.25 

1.06 

Total Dissolved Solids 

ESESSI 

8 

14000 

18000 

16125 

1552.65 

Total Organic Carbon 

mg/L 

8 

15 

24 

18.5 

3.12 


452 





















































































































Table E-8. Minimum, maximum, mean, and standard deviation of each parameter analyzed in 
ditches with salinity values of 0-5 ppt. for surface water sampling locations. 


Parameter 


Organochlorine Pesticides (8081) 


4,4’-DDD 


4,4'-DDE 


4,4'-DDT 


Sum 4,4'-DDD + 4,4'-DDE + 4,4'-DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta) 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma -BHC (Lindane) 


Heptachlor 


Heptachlor Epoxide (a) 


Heptachlor Epoxide (b) 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors (8082) 


PCB- 1016/1242 


PCB - 1221 


PCB - 1232 


PCB - 1248 


PCB - 1254 


PCB - 1260 


Units N Minimum Maximum 


Mean 


Std. Deviation 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


Silvex (2,4,5 - TP) (2-(2,4,5 - 
Trichlorophenoxy)) propionic acid 

Ag/L 

■ 

ND 

ND 

ND 

ND 

2,4,5 - T (2,4,5 - T riclorophenoxy 
acetic acid) 

pg/L 

■ 

ND 

ND 

ND 

ND 

2,4 - D (2,4 - Dichlorophenoxy acetic 
acid) 

aq/l 

■ 

ND 

ND 

ND 

ND 

3,5 - DCBA 

aq/l 

mm 

ND 

ND 

ND 

ND 

2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 

AQ/L 

i — 

M 

ND 

ND 

ND 

ND 


453 














































































































































































































Table E-8. (cont.). 


Parameter 


Chlorinated Herbicides (8151) 


4 - Nitrophenol 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


Polyaromatic Hydrocarbons (831 0) 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a) pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of Polyaromatic Hydrocarbons 


Metals 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chloride 


Chromium 


Units | N | Minimum | Maximum 


Mean 


Std. Deviation 




0.03 

1.4 

0.42 

0.51 

0.003 

0.026 

0.008 

0.009 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

22 

340 

98.38 

85.19 

20 

14000 

1527.15 

3789.13 

ND 

ND 

ND 

ND 


454 




























































































































































































































Table E-8. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Cobalt 

mg/L 

wm 

ND 

ND 

ND 

ND 

Copper 

mg/L 

7 

ND 

ND 

ND 

ND 

Iron 

mg/L 

Z i 

0.05 

2.3 

0.49 

0.61 

Lead 

mg/L 

mm 

0.003 

0.013 

0.004 

0.003 

Magnesium 

mg/L 

7 

2.3 

1400 

139.2 

380.3 

Manganese 

EE5S 

7 

0.005 

0.270 

0.039 

0.077 

Mercury 

mg/L 

7 

ND 

ND 

ND 

ND 

Nickel 

Essa 

7 

ND 

ND 

ND 

ND 

Potassium 

mg/L 

7 

2.3 

290 

32.6 

77.8 

Selenium 

mg/L 

7 

ND 

ND 

ND 

ND 

Silver 

mg/L 

7 

ND 

ND 

ND 

ND 

Sodium 

mg/L 

7 

9.8 

7700 

894.7 

2064.1 

Thallium 

mg/L 

7 

ND 

ND 

ND 

ND 

Vanadium 

mg/L 

7 

ND 

ND 

ND 

ND 

Zinc 

mg/L 

7 

ND 

ND 

ND 

ND 

Other Parameters 







Dissolved Oxygen 

mg/L 

13 

CO 

106.9 

22.3 

36.6 

Total Dissolved Solids 

mg/L 

13 

155 

27000 

3138.9 

7253.45 

Total Organic Carbon 

mg/L 

13 

9 

68 

32.7 

16.7 


455 













































































































Table E-9. Minimum, maximum, mean, and standard deviation of each parameter analyzed in 
surface water samples classified as ditches with salinity values > 6 ppt. 


Parameter 


Organochlorine Pesticides ( 8081 ) 


4,4’-DDD 


4,4'-DDE 


4,4'-DDT 


Sum 4,4-DDD + 4,4'-DDE + 4,4'-DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta) 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma -BHC (Lindane) 


Heptachlor 


Heptachlor Epoxide (a) 


Heptachlor Epoxide (b) 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors (8082) 


PCB- 1016/1242 


PCB-1221 


PCB - 1232 


PCB - 1248 


PCB - 1254 


PCB -1260 


Chlorinated Herbicides (8151) 


Silvex (2,4,5 -TP) (2-(2,4,5- 
T richlorophenoxy)) propionic acid 


2,4,5 - T (2,4,5 - Triclorophenoxy 
acetic acid) 


2,4 - D (2,4 - Dichlorophenoxy acetic 
acid 


3,5 - DCBA 


2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butvric acid 


Units | N | Minimum I Maximum 


Mean 


Std. Deviation 



456 




















































































































































































































Table E-9. (cont.) 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. Deviation 

Chlorinated Herbicides (8151) 
(cont.) 


■ 

mm 




4 - Nitrophenol 

iras 


ND 

ND 

ND 

ND 

Acifluorfen 

lESSS 


ND 

ND 

ND 

ND 

Bentazon 

Uti^M 


ND 

ND 

ND 

ND 

Chloramben 

//g/L 

5 

ND 

ND 

ND 

ND 

Dacthal 

fj g/L 

5 

ND 

ND 

ND 

ND 

Dalapon 

//g/L 

5 

ND 

ND 

ND 

ND 

Dicambia 


MM 

ND 

ND 

ND 

ND 

Dichloroprop [2-(2,4- 
Dichlorophenoxy) proponic acid] 

// g/L 

5 

ND 

ND 

ND 

ND 

Dinoseb 

WfflM 


ND 

ND 

ND 

ND 

MCPA 

v g/L 

5 

ND 

ND 

ND 

ND 

MCPP 

// g/L 

5 

ND 

ND 

ND 

ND 

Pentachlorophenol 

fj g/L 

5 

ND 

ND 

ND 

ND 

Picloram 

/'g/L 

5 

ND 

ND 

ND 

ND 

Sum of Chlorinated Herbicides 

/'g/L 

5 

ND 

ND 

ND 

ND 

Polyaromatic Hydrocarbons (8310) 







1 -Methylnaphthalene 

//g/L 

5 

ND 

ND 

ND 

ND 

2-Methylnaphthalene 

//g/L 

5 

ND 

ND 

ND 

ND 

Acenaphthylene 

//g/L 

5 

ND 

ND 

ND 

ND 

Anthracene 

/'g/L 

5 

ND 

ND 

ND 

ND 

Benzo(a)anthracene 

/'g/L 

5 

ND 

ND 

ND 

ND 

Benzo(a)pyrene 

/'g/L 

5 

ND 

ND 

ND 

ND 

Benzo(b)fluoranthene 

//g/L 

5 

ND 

ND 

ND 

ND 

Benzo(g,h,i)perylene 

jyg/L 

5 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

//g/L 

5 

ND 

ND 

ND 

ND 

Chrysene 

/'g/L 

5 

ND 

ND 

ND 

ND 

Dibenzo(a,h)anthracene 

//g/L 

5 

ND 

ND 

ND 

ND 

Fluoranthene 

/'g/L 



ND 

ND 

ND 

Fluorene 

/'g/L 

5 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

/'g/L 

5 

ND 

ND 

ND 

ND 

Naphthalene 

//g/L 

5 

ND 

ND 

ND 

ND 

Phenanthrene 

//g/L 

5 

ND 

ND 

ND 

ND 

Pyrene 

//g/L 

5 

ND 

ND 

ND 

ND 

Sum of Polyaromatic Hydrocarbons 

//g/L 

5 

ND 

ND 

ND 

ND 

Metals 







Aluminum 

mg/L 

5 

0.03 

1.25 

6.43 

0.48 

Antimony 

mg/L 

5 

0.003 

0.033 

0.017 

0.012 

Arsenic 

mg/L 

5 

0.005 

0.017 

0.007 

6.005 

Barium 

mg/L 

5 

ND 

ND 

ND 

ND 

Beryllium 

mg/L 

5 

ND 

ND 

ND 

ND 

Cadmium 

mg/L 

5 

ND 

ND 

ND 

ND j 

Calcium 

mg/L 

5 

140 

400 

266 

120.7 

Chloride 

rail 

5 

2500 

17000 

9520 

6961.1 

[Chromium 

mg/L 

5 

ND 

ND 

ND 

ND 


457 


































































































































































































Table E-9. (cont.) 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Cobalt 

mg/L 

5 

ND 

ND 

ND 

ND 

Copper 

IBS 


ND 

ND 

ND 

ND 

Iron 

mg/L 

5 

0.06 

1.25 

0.32 

0.52 

Lead 

mg/L 

5 

ND 

ND 

ND 

| ND 

Magnesium 

mg/L 

5 

200 

5200 

1628 

2050.8 

Manganese 

mg/L 

5 

ND 

ND 

ND 

ND 

Mercury 

jng/L^ 

5 

ND 

ND 

ND 

ND 

Nickel 

mg/L 

5 

ND 

n ND 

ND 

ND 

Potassium 

mg/L 

5 

55 

560 

257.2 

217.1 

Selenium 

mg/L 

5 

ND 

ND 

ND 

ND 

Silver 

mg/L 

5 

ND 

ND 

ND 

ND 

Sodium 

mg/L 

5 

1700 

9800 

5480 

3945.5 

Thallium 

mg/L 

5 

ND 

ND 

ND 

ND 

Vanadium 

mg/L 

5 

ND 

ND 

ND 

ND 

Zinc 

mg/L 

5 

ND 

ND 

ND 

ND 

Other Parameters 







Dissolved Oxygen 

mg/L 

5 

4.09 

69.4 

22.4 

31.5 

Total Dissolved Solids 

Em9 

5 

2750 

33000 

17390 

14081.39 

Total Organic Carbon 

mg/L 

5 

11 

33 

23.8 

8.0 


458 















































































































Table E-10. Minimum, maximum, mean, and standard deviation of each parameter analyzed in 
surface water samples classified as Indian River Lagoon. 


Parameter 


Organochlorine Pesticides (8081) 


4,4’-DDD 


4,4'-DDE 


4,4'-DDT 


Sum 4,4'-DDD + 4,4'-DDE + 4,4'-DDT 


Aldrin 


Alpha - BHC 


Beta • BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta) 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma -BHC (Lindane) 


Heptachlor 


Heptachlor Epoxide (a) 


Heptachlor Epoxide (b) 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors (8082) 


PCB- 1016/1242 


PCB- 1221 


PCB - 1232 


PCB - 1248 


PCB - 1254 


PCB - 1260 


Chlorinated Herbicides (8151) 


2,4,5 - T (2,4,5 - Triclorophenoxy 
acetic acid) 


2,4 - D (2,4 - Dichlorophenoxy acetic 
acid) 


3,5 - DC BA 


2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 


4 - Nitrophenol 


Units N Minimum Maximum 


Std. Deviation 



ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.025 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


D 


ND 


ND 


ND 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.39 

0.08 

0.14 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1 ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


ND 

ND 

ND | 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


459 
















































































































































































Table E-10. (cont.). 


IE 


Parameter 


Chlorinated Herbicides (8151) 
cont. 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dichloroprop [2-(2,4-Dichlorophenoxy) 
roponic acidl 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


Polyaromatic Hydrocarbons (8310) 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h, i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3*cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Sum of Polyaromatic Hydrocarbons 


Metals 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chloride 


Chromium 


Cobalt 


Units | N | Minimum I Maximum 


Mean 


Std. Deviation 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

j ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


0.03 

0.74 

0.21 

0.25 

0.003 

0.028 

0.012 

0.011 

0.005 

0.016 

0.007 

0.004 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

280 

420 

341 

49 

13000 

17000 

14857 

1464 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


460 































































































































































































































Table E- 10. (cont.). 


Parameter 

Units 

N 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Copper 

mg/L 

mm 

ND 

ND 

ND 

ND 

Iron 

IBS 

7 

0.03 

0.42 

0.11 

0.15 



7 

ND 

ND 

ND 

ND 

Magnesium 

IMS 

7 

800 

1300 

990 

172 

Manganese 

CMS 

7 

0.005 ^ 

0.065 

0.024 

0.022 

Mercury 

warn 

7 

ND 

ND 

ND 

ND 

Nickel 

CMS 

7 

ND 

ND 

ND 

ND 

Potassium 

cms 

7 

230 

390 

303 

58 

Selenium 

mg/L 

7 

0.005 

0.024 

0.013 

0.007 

Silver 

mm 

m i 

0.000 

0.002 

0.001 

0.001 

Sodium 

cms 

mm 

7100 

9300 

8300 

879 

Thallium 

CMS 

7 

0.001 

0.003 

0.002 

0.001 

Vanadium 

CMS 


ND 

ND 

ND 

ND 

Zinc 

CMS 

7 

ND 

ND 

ND 

ND 

Other Parameters 







Dissolved Oxygen 

CMS! 

wm 

5.29 

12.28 

8.18 

2.18 

Total Dissolved Solids 

CMS 

7 

20000 

30000 

25285.7 

3860.7 

Total Organic Carbon 

CMS 

7 

11 

31 

21.6 

6.2 


461 


















































































Table E-1 1. Minimum, maximum, mean, and standard deviation of each parameter analyzed in 
surface water samples classified as Mosquito Lagoon. 
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Table E-11. (cont.). 


Parameter 


Chlorinated Herbicides (8151) 
(cont.) 


Acifluorfen 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


Polyaromatic Hydrocarbons (8310) 


Units I N I Minimum I Maximum 


Mean 


Std. Deviation 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


1 -Methylnaphthalene 

iKsa 

6 

ND 

ND 

ND 

ND 

2-Methylnaphthalene 

p g/L 

6 

ND 

ND 

ND 

ND 

Acenaphthylene 

//g/L 

6 

ND 

ND 

ND 

ND 

Anthracene 

p g/L 

6 

ND 

ND 

ND 

ND 

Benzo(a)anthracene 

p g/L 

6 

0.025 

0.13 

0.07 

0.04 

Benzo(a)pyrene 

p g/L 

6 

0.025 

0.22 

0.09 

0.07 

Benzo(b)fluoranthene 

p g/L 

6 

ND 

ND 

ND 

ND 

Benzo(g,h,i)perylene 

/'g/L 

6 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

//g/L 

6 

0.05 

0.13 

0.06 

0.03 

Chrysene 

p g/L 

6 

0.05 

0.21 

0.08 

0.06 

Dibenzo(a,h)anthracene 

p g/L 

6 

ND 

ND 

ND 

ND 

Fluoranthene 

p g/L 

6 

ND 

ND 

ND 

ND 

Fluorene 

//g/L 

6 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

p g/L 

6 

0.025 

0.13 

0.07 

0.04 

Naphthalene 

p g/L 

6 

ND 

ND 

ND 

ND 

Phenanthrene 

//g/L 

6 

ND 

ND 

ND 

ND 

Pyrene 

p g/L 

6 

ND 

ND 

ND 

ND 

Sum of Polyaromatic Hydrocarbons 

p g/L 

6 

ND 

ND 

ND 

ND 


Metals 


Aluminum 

mg/L 

6 

0.18 

0.6 

0.31 

0.15 

Antimony 

lxi!49 

6 

0.003 

0.030 

0.008 

0.011 

Arsenic 

mg/L 

6 

ND 

ND 

ND 

ND 

Barium 

mg/L 

6 

ND 

ND 

ND 

ND 

Beryllium 

mg/L 

6 

ND 

ND 

ND 

ND 

Cadmium 

mg/L 

6 

ND 

ND 

ND 

ND 

Calcium 

mg/L 

6 

340 

550 

388 

81 

Chloride 

mg/L 

6 

12000 

25000 

15833 

4792 

Chromium 

mg/L 

6 

ND 

ND 

ND 

ND 

Cobalt 

mg/L 

6 

ND 

ND 

ND 

ND 


463 















































































































































































































































Table E-11. (cont.). 


Parameter 


mm 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Copper 

mg/L 

6 

ND 

ND 

ND 

ND 

Iron 

EM! 

6 

0.06 

0.3 

0.14 

0.09 

Lead 

mg/L 

6 

0.005 

0.014 

0.008 

0.003 

Magnesium 

mg/L 

6 

1000 

2300 

1267 

513 

Manganese 

eh a 

6 

ND 

ND 

ND 

ND 

Mercury 

mg/L 

6 

ND 

ND 

ND 

ND 

Nickel 

mg/L 

6 

ND 

ND 

ND 

ND 

Potassium 

mg/L 

6 

450 

600 

523 

57 

Selenium 

mg/L 

6 

ND 

ND 

ND 

ND 

Silver 

mg/L 

6 

ND 

ND 

ND 

ND 

Sodium 

mg/L 

6 

8700 

12000 

9883 

1347 

Thallium 

mg/L 

6 

0.001 

0.002 

0.001 

0.001 

Vanadium 

mg/L 

6 

ND 

ND 

ND 

ND 

Zinc 

mg/L 

6 

ND 

ND 

ND 

ND 

Other Parameters 







Dissolved Oxygen 


6 

5.6 

10.9 

7.2 

2.1 

Total Dissolved Solids 

IMS 

6 

27000 

47000 

33667 

7581 

Total Organic Carbon 

mg/L 

6 






464 
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Table E-10. KSC Background raw data for surface water locations. 




AVE001 

BPD001 

BPD002 

JER001 

MAX01 

ROBOOI 

IRL004 

IRL005 

OCA010 



07/22/1998 

07/17/1998 

07/17/1998 

07/22/1998 

07/17/1998 

7/22/98 

09/03/1998 

09/03/1998 

09/03/98 










dulpicate 




duplicate | 


■■ 

■■■■ 



■■■■■ 

■■■■■ 

■■■■ 


■■■■■ 

■H 

■■■■ 

■■■ 

4,4’ - DDD 

WM 

<0.05 

<005 

<005 

■EsE23 ■ 

<0.05 

<005 

<005 

<005 

<0.05 

<005 

<005 

4,4* - DDE 

TFM 

<0.05 

<0.05 

■sxm 

<005 

<005 

<005 

<005 

<005 

BEHEHl 

<0.05 

<0.05 

4,4' - DDT 

1551 

<0.05 

<005 

<0.05 

<005 

<0.05 

<0.05 

<005 

<0.05 

<005 

<005 

<005 

Aldrin 

1559 

<0.05 

<0.05 

<005 | 

<0.05 

<0.05 

<005 

<005 

<0.05 

<0.05 

<0.05 

<005 

Alpha - BHC 

1559 

<0.05 

<005 

<0.05 

<00 5 

<0.05 

<005 

<0.05 

<0.05 

<005 

<005 

<005 

Beta • BHC 

15 59 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<005 

<0.05 

<005 

<005 

<005 

<0.05 

Chlordane (alpha) 

K5S9 

<0.05 

<005 

<005 

HE3E3H 

<005 

■SE3I 

<0.05 

<0.05 

<0.05 

<0.05 

<005 

Chlordane (gamma) 

1559 


<005 

<0.05 

<005 

<005 

<005 

<005 

<0.05 

<005 

<005 

<0.05 

Chlordane (Total) 

1551 

<i 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 I 

Delta - BHC 

1559 

<0.05 

<005 

<0.05 

<0.05 

<0.05 

<005 

<0.05 

<0.05 

<005 

<005 

<005 

Dieldrin 

9559 

<0.05 

<005 

<0.05 

<005 

<005 


<0.05 

<005 

<005 

<005 

<0.05 

Endosulfan 1 

9559 

<0.05 

<005 

<0.05 

<005 

<005 

<0.05 

<005 

<0.05 

<005 

<005 

<005 

Endosuffan II (beta) 

9559 

<0.05 

<005 

<005 

<005 

<0.05 

<005 

<005 

<005 

<0.05 

<005 

<005 

Endosulfan Sulfate 

9559 

<0.09 

<0.09 

<009 

<0.09 

<009 

<009 

<009 

<0.09 

<009 

<0.09 

<0.09 

Endrin 

9559 



<0.05 


<0.05 

<0.05 

<005 

<0.05 

<005 

<0.05 

<005 

Endrin Aldehyde 

9559 

<0.05 

<005 

<005 

<0.05 

<0.05 


<005 

<0.05 

<0.05 

<0.05 

<0.05 

Endrin Ketone 

FS’ita 

<0.05 

<0.05 

<005 

<005 

<0.05 

<005 


<005 

<005 


<0.05 

Gamma - BHC (Lindane) 

9559 

<0.05 

<0.05 

<005 

<005 

<0.05 

<005 

<005 

<0.05 

<0.05 

<005 

<0.05 

Heptachlor 

9559 

<0,05 

<005 

<005 

<0.05 

<0.05 

<005 

<005 

<005 

<0.05 

<0.05 

<0.05 

Heptachlor Epoxide (a) 

9559 

<050 

<050 

<050 

<050 

<050 

<050 

<050 

<050 

<050 

<050 

<050 


9559 

<050 

<050 

<050 

<050 

<050 

wsEsm 

<050 

<050 

<050 

<050 

<050 

Isodrin 

9559 

<005 

<0.05 

<0.05 

<005 

sexih 

<005 

<005 

<005 

<0.05 

<0.05 

<0.05 

Methoxychlor 

9559 

i <005 

<005 

<005 

<005 

EE9 

<005 

<0.05 

<005 

<0.05 

<005 

<0.05 

Mirex 

9559 

<005 

<005 


<005 

<0.05 

<0.05 

<0.05 

<0.05 

<005 

<005 

<0.05 

BSE? 

9559 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 


■■ 

■■■■■ 

■■■■■ 




■■■■ 

■■m 

■■■■■ 

■■■■■ 


■■■■ 

PCB-1016/1242 

9559 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

PCB-1221 

9559 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

PCB-1232 

9559 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

PCB-1248 

9559 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

PCB-1254 

9559 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

PCB-1260 

9559 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

Chlorinated Herbicides (8151) 













2-(2 ( 4,5-Thchlorophenoxy)propionic acid 
(2,4,5 - TP) (Silvex) 

Ki 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 - 

D 

S3 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 


1= value is between the Method Detection Limit and the Practical Quanitation Limit. 
* = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 
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Table E-10. KSC Background raw data for surface water locations. 




AVE001 

BPD001 

BPD002 

JER001 

MAX01 

ROB001 

IRL004 

IRL005 

OCA010 



07/22/1998 

07/17/1998 

07/17/1998 

07/22/1998 

07/17/1998 

7/22/98 

09/03/1998 

09/03/1998 

09/03/98 









dulpicate 




duplicate 

Chlorinated Herbicides (8151) (cont) 

■■ 

■■M 

■■■■ 


■■■■ 

■■■■I 


wmm 


■■■■ 


1 

2.4-DichlOfophenoxy acetic acid (2,4 - 
D) 


<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

3,5-DCBA 

IF51 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

4-(2,4-Dichiorophenoxy)butyric acid (2,4 - 
DB) 

IPS 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

■Hi 

<0.5 

<0.5 



<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 


<0.5 

<0.5 

Acifluo rfen 

Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Bentazon 

Big 

<0.5 

<6.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Chloramben 

V5*sa 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

< 6.5 

<0.5 

Dacthal 

Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Dalapon 

Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Dicamba 

b-j 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Dichlofoprop [2-(2,4- 
Dichlorophenoxy)proponic acid] 


<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Dinoseb 

Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

MCPA 

Big 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

MCPP 

jpg 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

! <10 

<10 

Pentachlorophenol 

Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Pidoram 

Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

PAHs (83101 

■■ 

■■■■■ 

■■■■■ 

■■■■■ 

■■■■■ 

■■■mi 

■■■ 

■■■■ 

■■■■■ 

■■■■■ 

" a=B ® 


1 • Methytnaphthalene 

B?5 9 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 


Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 


Big 

<05 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 


Big 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Anthracene 

Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Benzo(a)anthracene 

Big 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

KX31 

msm 

Benzo(a)pyrene 

igg 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Benzo(b)fluoranthene 

rpg 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Benzo(g.h ( i)perylene 

ipg 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Benzo(k)fluoranthene 

frg 


<0.05 

<0.05 

<0.05 

0.13 

<0.05 

<0.05 

<0.05 1 

<0.05 

<0.05 

<0.05 

Chrysene 

fm 

<0.05 

<0.05 

<0.05 

<0.05 

0.07 1 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Dibenzo(a,h)anthracene 

Big 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Fluoranthene 

Big 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Fluorene 

Big 

<0.1 

<0.1 

■CEB i 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

lndeno(1 ,2,3-cd)pyrene 

Big 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0,05 

<0.05 

Napthalene 

Big 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 


<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Phenanthrene 

Big 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

■ESESB 

<0.05 

<0.05 


Big 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


1= value is between the Method Detection Limit and the Practical Quanitation Limit. 
* = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 
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Table E - 10 . KSC Background raw data for surface water locations . 



AVE001 

07 / 22/1998 

BPD001 

07 / 17/1998 

BPD002 

07 / 17/1998 

JER001 

07 / 22/1998 

MAX01 

07 / 17/1998 

ROB001 

7 / 22/98 

IRL004 

09 / 03/1998 

IRL005 

09 / 03/1998 

OCA010 

09 / 03/98 







dulpicate 




duplicate 

Metals 

zj 












Aluminum 

CMS 

< 0.05 

< 0.05 

0.18 

0.083 

0.22 

1.4 

1.3 

0.14 

0.74 


0.95 

Antimony 

EP5S 

< 0.006 

0.008 1 


<0.006 

0.03 

< 0.006 

< 0.006 

0.009 1 

< 0.006 

< 0.006 

< 0.006 

Arsenic 

ms 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

Barium 

EEa 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

Beryllium j 

1255! 

< 0.001 


< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

Cadmium 

E55S 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

Calcium 

ms 

48 

180 

340 

60 

550 

120 

120 

310 

280 

79 

73 

| 1 1| 5 | |l |i 8^——— 

E553 

76 

2000 

14000 

42 

25000 

870 

860 

14000 

14000 

730 

660 

1 hll nl|iiili ii||— 

ms 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

Cobalt 

E553 

< 0.05 

< 0.05 

< 0.05 

< 0.05 

< 0.05 

< 0.05 

< 0.05 

< 0.05 

< 0.05 

< 0.05 

< 0.05 

Copper 

ms 

< 0.004 

< 0.004 

< 0.004 

< 0.004 

< 0.004 

EE21] 

< 0.004 

< 0.008 

< 0.008 

< 0.008 

< 0.008 

Iron 

CJ551 


0.24 

< 0.1 


0.16 

0.58 


0.11 

0.42 

0.54 

WEEM II 

Lead 

ms 

0.005 1 

0.005 1 

0.013 


0.014 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

Magnesium 

Emu 

8.4 

110 

1400 

4 

2300 

53 

54 


830 

66 

67 

Manganese 

E5!3 

0.049 



0.02 

< 0.01 


0.034 


0.037 

0.011 

■XlEa 

Mercury 

EJ?51 

< 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

Nickel 

ES559 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

Potassium 

ms 

7.5 

28 1 

290 

7.7 

560 

16 

16 


260 

21 

21 

Selenium 

ms 

< 0.01 

< 0.02 

< 0.02 

< 0.01 

< 0.02 

< 0.01 

< 0.01 



< 0.01 

< 0.01 

Silver 

mg/L 

< 0.002 

< 0.002 

< 0.002 

< 0.002 

< 0.002 

< 0.002 

< 0.002 

■EM 


< 0.0005 

< 0.0005 

Sodium 

ms 

63 

900 1 

7700 1 

75 

12000 1 

460 

490 


7100 

560 

550 

Thallium 

E55! 

< 0.004 

< 0.004 

< 0.004 

< 0.004 

< 0.004 

< 0.004 

< 0.004 

< 0.006 

< 0.006 

< 0.006 

< 0.006 

Vanadium 

E55! 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 

< 0.01 


! <o.oi 

< 0.01 

< 0.01 

< 0.01 

Zinc 

ms 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

< 0.1 

_< 0.1 

< 0.1 

< 0.1 

Other Parameters 













Dissolved Oxygen 

IGMl 

7.68 

11.05 

8.59 

425 

5.6 

6.78 

NA 

8.19 

8.56 

4.21 

! 4.34 

Total Dissolved Solids 

1CM1 

430 

3800 

27000 

410 

47000 

2000 

2000 

22000 

22000 

1900 

1900 

Total Organic Carbon 

!CM9 

19 

47 

30 

55 

48 

42 

38 

25 

19 

! 27 

27 


1= value is between the Method Detection Limit and the Practical Quanitation Limit. 
* = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 
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Table E-10. KSC Background raw data for surface water locations. 




TEL004 

BRN020 

KPI001 

NSC001 

PEF20 

SLF001 

SRE001 

SRW001 

SRW002 

BRC09 



09/03/1998 

06/01/1998 

06/05/1998 

06/05/1998 

06/01/1998 

06/05/1998 

06/01/1998 

06/01/1998 

00 

s 

o 

6/10/98 














■■■■ 

■HBB 

■■■■■ 

■■■■■ 

■■■■■ 

■■■■■ 


■■■■■ 




4,4’ - DDD 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

4,4’ - DDE 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

4,4’ - DDT 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

Aldrin 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

mi 'in 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Beta - BHC 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Chtordane (alpha) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

1 <0.05 

<0.05 

<0.05 

<0.05 

Chlordane (gamma) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Delta - BHC 

<0.05 

<0.05 

<0.05 

MBEM 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Dieldrin 

<0.05 

<0.05 

<0.05 

WEI SM 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endosuffan I 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endosulfan II (beta) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endosutfan Sulfate 

<0.09 

<0.09 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.09 

<0.09 

<0.09 

<0.05 

Endrin 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endrin Aldehyde 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endrin Ketone 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Gamma - BHC (Lindane) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Heptachior 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Heptachior Epoxide (a) 

<050 

<.050 

<.050 

<.050 

<.050 

<.050 

<.050 

<0.05 

<0.05 

<0.05 

<0.05 

Heptachior Epoxide (b) 

<.050 

<.050 

<.050 

<.050 

<.050 

<.050 

<.050 

<0.05 

<0.05 

<0.05 

<0.05 

Isodrin 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Methoxychlor 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Mirex 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 


■■■■■ 

■■■■■ 

■■■■ 

■■■■■ 

■!■■■ 

■■■■■ 

■■■■■ 

■■■■■ 



m—mrt 

PCB-1016/1242 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

PCB-1221 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

PCB-1232 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

PCB-1248 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

PCB-1254 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

PCB-1260 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

Chlorinated Herbicides (8151) 


■■■■ | 

■■■■ 



■ 


■ 



mmm\ 

2-(2,4,5-T richlorophenoxy)propionic acid 
(2,4,5 - TP) (Silvex) 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<i 

<1 

<1 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 - 
T) 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<i 

<1 

<1 


1= value is between the Method Detection Limit and the Practical Quanitation Limit. 
* = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 
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Table E-10. KSC Background raw data tor surface water locations. 



REF001 


BRN020 

■ 

NSC001 

PEF20 


SRE001 


SRW002 

BRC09 


09/03/1998 

BH 

06/01/1998 


06/05/1998 

06/01/1998 

E mtSm 

06/01/1998 


06/01/1998 

6/10/98 

























2,4-Dichlorophenoxy acetic acid (2,4 - 
D) 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

3,5-DCBA 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

4-(2,4-Dlchlorophenoxy)butyric acid (2,4 * 
DB) 

<0.5 

<0.5 

H 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

4 - Nrtrophenol 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

Acifluorfen 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

Bentazon 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 i 

Chloramben 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

Dacthal 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

Dalapon 1 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

Dicamba 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

Dichloroprop [2- (2,4- 
Dichlorophenoxy) proponic acid] 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

■9 

<0.5 

<1 

<1 

<1 

<1 

Dinoseb 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

MCPA 

<10 

<10 

<5 

<5 

<5 

<5 

<5 

<50 

<50 

<50 

<10 

MCPP 

<10 

<10 

<5 

<5 

<5 

<5 

<5 

<50 

<50 

<50 

<10 

Pentachlorophenol 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

Pidoram 

<0.5 

<0.5 

<0.5 

<0.5 

<6.5 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

PAHs (8310) 


■■■■■ 





■■■■■ 


■■■ 



1 - Methylnaphthalene 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

<1 

<0.5 

<0.5 

<0.5 

<i 

2 - Methylnaphthalene 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

<1 

i <0.5 

<0.5 

<0.5 

<i 


<0.5 

<0.5 

<1 

<1 

<1 

<1 

<1 

! <0.5 

<0.5 

<0.5 

<i 


<0.1 

<0.1 

! <0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<1 

<1 

<1 

<0.2 

Anthracene 

<0.5 

<0.5 

<1 

<1 

<1 

<1 

<1 

<0.05 

<0.05 

<0.05 

<1 

Benzo(a)anthracene 

<0.05 

<0.05 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

WEE3M 

<0.05 

<0.05 

<0.1 


<0.05 

<0.05 

<0.1 

<0.1 

<0.1 

0.18 

<0.1 

<0.05 

<0.05 

<0.05 

<0.1 

1 Benzo(b)fluoranthene 

i <0.1 

<0.1 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.1 

<0.1 

<0.1 

<0.2 

1 1 1 Ml III 1 i'i i — ^ 

i <o.i 

<0.1 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.1 

<0,1 

<0.1 

<0.2 

Benzo(k)fluoranthene 

<0.05 

<0.05 

<0.1 

<0.1 

<0.1 

0.21 

<0.1 

<0.05 

<0.05 

<0.05 

<0.1 

Chrysene 

<0.05 

<0.05 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

| <0.05 

<0.05 

<0.05 

<0.1 

Dlbenzo(a ( h)anthracene 

<0.1 

<0.1 

1 <0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.1 

<0.1 

<0.1 

<0.2 

Fluoranthene 

<0.1 

<0.1 

! <0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.1 

<0.1 

<0.1 

<0.2 

Ruorene 

<0.1 

<0.1 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.1 

<0.1 

<0.1 

<0.2 

Indenod ,2,3-cd)pyrene 

<0.05 

<0.05 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.05 

<0.05 

<0.05 

<0.1 


<0.5 

<0.5 

<1 

<1 

<1 

<1 

<1 

<0.5 

<0.5 

<0.5 

<1 

IPhenanthrene 

<0.05 

<0.05 

<1 

<0.1 

<0.1 

<0.1 

<0.1 

| <0.05 

<0.05 

<0.05 

<0.1 


<0.05 

<0.05 

i <1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.05 

<0.05 

<0.05 

<0.1 


1= value Is between the Method Detection Limit and the Practical Quanitation Limit. 
* « value Is an outlier and not used In the analysis to develop the KSC Background 
screening values. 



































































































































































































































































































































































Table E-10. KSC Background raw data for surface water locations. 


REF001 I TEL004 BRN020 I KPI001 NSC001 I PEF20 I SLF001 I SRE001 S RW001 I SRW002 RRrno 

_ q9/03/1998j09/03/1998|o6/01/1998|06 /DV1998jo6/05/1998| 06/01/1998 06/05/199B 06/D1/1998 06/01/1998 06/01/1998 6/10/98 



Iron 

Lead 

Magnesium 
Manga nese 
Mercu 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 


Other Parameters 


0.018 


<0-0005 

7200 

<0.006 

< 0.01 

< 0.1 


< 0.01 

<0.0005 

9.8 

<0.006 

< 0.01 

< 0.1 


<0.0015 

4700 

<0.004 

< 0.01 

< 0.1 


< 0.01 

<0.0015 

39 

< 0.002 

< 0.01 

< 0.1 


< 0.01 


< 0.0002 


< 0.01 


190 


< 0.01 

<0.0015 

3400 

< 0.002 

< 0.01 

< 0.1 


0.018 


< 0.01 


< 0.1 


< 0.001 


< 0.001 


210 


6200 


< 0.01 


<0.05 


< 0.002 


0.41 


<0.005 


560 


< 0.01 


< 0.0002 


<0.055 


170 


< 0.01 

<0.0015 

4300 

<0.004 

< 0.01 

< 0.1 


.32 


.026 


< 0.01 


< 0.1 


< 0.001 


< 0.001 


25 


150 


< 0.01 


<0.05 


<0.004 


0.18 


<0.005 


5.2 


< 0.01 


< 0.0002 


< 0.01 


2.6 


< 0.01 

<0.0015 

570 

< 0.002 

< 0.01 

< 0.1 


0.013 


< 0.0002 


< 0.01 


55 


< 0.01 

< 0.01 

1700 

< 0.002 

< 0.01 

< 0.1 


< 0.01 

< 0.01 

160 

< 0.002 

< 0.01 

< 0.1 


<0.05 


<0.005 


< 0.01 


< 0.1 


< 0.001 


< 0.001 


40 


100 


< 0.01 


<0.05 


<0.05 


0.13 


<0.005 


11 


0.01 


< 0.0002 


< 0.01 


2.3 


< 0.01 

< 0.01 

54 

< 0.002 

< 0.01 

< 0.1 


0.001 I 


< 0.001 


220 


6700 


< 0.01 


<0.05 


<0.004 


.23 


.0051 


590 


< 0.01 


< 0.0002 


< 0.01 


240 


<0.03 
<0.0006 
4900 I 
< 0.002 
< 0.01 
< 0.1 


Dissolved Oxygen 
Total Dissolved Solids 
Total Organic Carbon 


1= value is between the Method Detection Limit and the Practical Quanitation Limit. 
* = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 






















































































































































































Table E-10. KSC Background raw data for surface water locations. 



BRN18 1 

BRS017 

BRS019 

IRL003 

■Hfl 

MLN002 

MLS03 

PEF024 

SJB02 

SJML02 | 

IRL001 | 



6/10/98 

6/10/98 

06/11/1998 

06/11/1998 

06/11/1998 

06/11/98 

6/10/98 

6/10/98 


06/17/1998 








mam 

nmsin?nnl 


















4,4’ - DDD 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

EH 

<0.05 

4,4’ - DDE 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

4.4’ - DDT 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Aldrin 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Alpha - BHC 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Beta - BHC 

<0.05 

<0.05 


<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Chlordane (alpha) 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Chlordane (gamma) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Chlordane (Total) 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Delta - BHC 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Dieldhn 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

0.39 

Endosulfan 1 

<0.05 

<0.05 

<0.05 


<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endosulfan II (beta) 

<0.05 

<0.05 

<0.05 

WKSE3M 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endosulfan Sulfate 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

IIEESil 

Endrln 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

■3x291 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endrin Aldehyde 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endrln Ketone 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Gamma - BHC (Lindane) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Heptachlor Epoxide (a) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Heptachlor Epoxide (b) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Isodrin 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Methoxychlor 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Mirex 

<0.05 

<0.05 

<0.05 

IKXSIi 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Toxaphene 

<2 

<2 , 

<2 

5? 

<2 

<2 

<2 

<2 

<2 

! <2 

<2 

<2 


■■■■■ 


■■■■ 

■■■■■ 

■■■■■ 

!■■■■ 

■H 

■■■ 





PCB-101 6/1242 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

PCB-1221 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

PCB-1232 

<1 

<1 

i <1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

PCB-1248 

<1 

<1 

<1 

<1 

! <1 

<1 

<1 

<1 

<1 

<1 

<1 

j <i 

PCB-1254 

1 <1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

PCB-12G0 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Chlorinated Herbicides (8151) 


IlHI 



\m^m 

\^mm 


■■■ 

!■■■ 

■■■ 

lEHm 


2-(2,4,5-Trichlorophenoxy)propionic acid 
(2,4,5 - TP) (Silvex) 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

m 

<1 

en 

<1 

<0.5 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 * 

u 

<1 

<1 

<1 

<1 

<1 

<1 

m 

<1 

<1 

<1 

<1 

<0.5 


1= value Is between the Method Detection Limit and the Practical Quanltation Limit. 
* = value Is an outlier and not used in the analysis to develop the KSC Background 
screening values. 
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Table E-10. KSC Background raw data for surface water locations. 



BRN18 

6/10/98 


BRS019 

6/10/98 

IRL003 

06/11/1998 

MLN001 
06/11/1 998 

MLN002 

06/11/1998 

MLS03 

06/11/98 

PEF024 

6/10/98 

SJB02 

6/10/98 

SJML02 

06/11/1998 

IRL001 

06/17/1998 




























2,4-Dichlorophenoxy acetic acid (2,4 - 

DL 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<0.5 

3,5-DCBA 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<0 5 

4-(2,4-Dichlorophenoxy)butyric acid (2,4 - 
DB) 

<1 

<1 

<1 

<1 

<1 

<1 

an 

<1 

<1 

<1 

<1 

<0.5 

4 * Nitrophend 

<1 

<1 

<1 

<1 

<1 

<1 

HEDH 

<1 

<1 

<1 

<1 

<0.5 

Acifluorfen 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

! <i 

<1 

<1 

1 <0 5 

Bentazon 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<i 

<1 

<1 

<0.5 

Chloramben 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<i 

<1 

<1 

<0.5 

Dacthal 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<i 

<1 

<1 

<0.5 

Dalapon 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<i 

<1 

<1 

<0.5 

Dicamba 

<1 


5.1 

<1 

<1 

<1 

<i 

<1 

<i 

<1 

<1 

<0.5 

Dichloroprop [2-(2,4- 
Dichlorophenoxy)proponic acidl 

<1 

mm 

<1 

<1 

<1 

<1 

<i 

<1 

| 

<1 

<1 

<0.5 

Dlnoseb 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 


<1 

<1 

<0.5 

MCPA 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

1 <10 

<10 

<10 

<10 

<5 

MCPP 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<5 

Pentachlorophenol 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

<0.5 

Pidoram 

<1 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<1 

<1 

<0.5 

PAHs (83101 

^ ■ 



■■■■ 





■■■ 




1 - Methytnaphthalene 

<1 

<1 

<i 

<1 

<i 

<i 

<i 

<1 

<1 

<1 

<1 

<1 

2 - Methytnaphthalene 

<1 

<1 

<1 

<1 

<i 

<i 

<i 

<1 

<1 

<1 

<1 

<1 


<1 

<i 

<i 

<1 

<i 

<i 

<i 

<1 

<1 

<1 

<1 

<1 

Acenaphthylene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 j 

<0.2 

Anthracene 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Benzo(a)anthracene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.12 1 

<0.1 

<0.1 

■Ml 

<0.1 

Benzo(a)pyrene 

<0,1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.13 1 

<0.1 

<0.1 

0.22 

<0.1 

Benzo(b)fluoranthene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

li'il iL 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 


<0.2 

<0.2 

<0.2 

<0.2 

Benzo( k)fl uoranthen e 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Chrysene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.21 

<0.1 

Dibenzo(a,h)anthracene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

Fluoranthene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

Fluorene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 


<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

■ipn 

<0.1 

<0.1 


<0.1 

Napthalene 

<1 

<1 

<1 

<1 

<1 

<1 

<1 


<1 

<1 


<1 

Phenanthrene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

ehi 

<0.1 

<0.1 

<0.1 


<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0 1 1 

<0.1 

<0.1 

<0.1 


1= value is between the Method Detection Limit and the Practical Quanitation Limit. 
* = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 



























































































































































































































































































































































































473 


Table E-10. KSC Background raw data for surface water locations. 



BRN18 

BRS017 

BRS019 

IRL003 

MLN001 

MLN002 

MLS03 

PEF024 

SJB02 

SJML02 

IRL001 


6/10/98 

6/10/98 

6/10/98 

06/11/1998 

06/11/1998 

06/1 1/1998 

06/11/98 

6/10/98 

6/10/98 

06/11/1998 

06/17/1998 









duplicate | 





Metals 













Aluminum 

0.095 

<0 05 

0.068 

<0.05 

0.6 

0.26 

WEEHM 

MM 


<0.05 

0.18 

0.23 

Antimony 

<0.006 

<0.006 

<0.006 

<0.006 

<0.006 

<0.006 

0.007 1 

<0.006 

0.008 1 

<0.006 

<0.006 

0.028 

Arsenic 

0.021 1 

0.014 1 

0.019 1 


<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

0.023 1 

<0.01 

<0.01 

Barium 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Beryllium 

0.002 1 

<0.001 

0.002 1 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

IMill 

0.002 1 

<0.001 

<0.001 

Cadmium 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

Calcium 

230 

230 

250 

350 

390 

360 


350 

200 

240 

340 

330 

1 1 1 h i ii i 

10000 

8800 

10000 

14000 

17000 

14000 


14000 


11000 

12000 

16000 

Chromium (total) 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

Cobalt 

<0.05 

<0.05 

<0.05 

<0.05 | 

<0.05 

<0.05 



<0.05 

<0.05 

<0.05 : 

<0.05 

Copper 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

Iron 

< 0.05 | 

<0.05 

<0.05 

<0.05 

0.3 

0.097 



wxm 

<0.05 

0.059 

<0.05 

Lead 

<0.005 

<0.005 

0.008 1 


0.006 1 


KEHH 

0.007 1 

nsm 

0.005 1 


<0.006 

Magnesium 

620 

640 

650 

1000 

1200 

1100 

1000 

1000 

520 

650 

1000 

1000 


<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.02 

Mercury 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 


e mma 

<0.0002 

<0.0002 

Nickel 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

EEM 

<6.01 

<0.01 

Potassium 

mEtuHi 

260 

320 

<460 

600 

550 

470 

450 

210 

280 

510 

340 

Selenium 

<0.03 

<0.02 

<0.025 

<0.03 

<0.02 

<0.03 

<0.034 

<0.02 

<0.03 

<0.03 

<0.02 


Silver 

<0.0006 

<0.0006 

<0.0006 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

E'lu&i 


<0.004 

<0.004 

Sodium 

5200 1 

5400 I 

5400 1 

8800 1 

11000 1 

9800 1 

8700 1 

8900 1 

4300 1 

5200 1 

8900 1 

8700 1 

Thallium 

<0.002 

<0.002 

<0.002 


<0.002 

<0.002 


<0.002 

<0.002 

<0.002 

0.002 

<0.002 

Vanadium 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

Zinc 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Other Parameters 













Dissolved Oxygen 

7.31 

6.82 

5.7 

12.28^ 

6.6 

~“6A8~ 

10.88 

NA 

8.05 

6.88 

6.7 

T.44 

Total Dissolved Solids 

16000 

18000 

18000 

27000 

34000 

29000 

28000 

37000 

14000 

16000 

! 27000 

28000 

Total Organic Carbon 

15 

16 

16 

21 

12 

12 

14 

16 

19 

24 

12 

20 


1= value Is between the Method Detection Limit and the Practical Quanitation Limit. 
• = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 
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Table E-10. KSC Background raw data for surface water locations. 



IRL002 

06/17/1998 

SR3-D1 

06/17/98 

SR3-D2 

06/17/1998 

BCE012 
06/24/1 998 

BCE004 

06/24/1998 

BCW15 

BCW014 

HPC001 

06/24/98 

MOC021 

06/25/1998 

6/25/98 

06/25/1998 




duplicate 

- 



[ 

| duplicate 


— 

duplicate 


JXd*- "i nr if 9 T II 






IHBI 


\wmm 


\mmm 



4,4’ - DDD 

■EXI9 | 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

IHBiliIBil 

4,4’ - DDE 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

4,4’ - DDT 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

Aldrin 

UEE3K 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

1 1 i II 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

Beta - BHC 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<005 

<0.05 

<0.05 

Chlordane (alpha) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Chlordane (gamma) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Chlordane (Total) 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Delta - BHC 

<0.05 

<0.05 

<0.05 

■SE91 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Dieldrin 

<0.05 

<0.05 

<0.05 

0.07 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endosulfan 1 

<0.05 

<0.05 

<0.05 

<0.05 

■EEESI 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endosulfan II (beta) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

EidJI 

<0.05 

<0.05 

<0.05 

<0.05 

Endosulfan Sulfate 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endrin 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endrin Aldehyde 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Endrin Ketone 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Gamma - BHC (Lindane) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 


<0.05 

<0.05 

■EMM 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Heptachlor Epoxide (a) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Heptachlor Epoxide (b) 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<0.05 

<0.05 

Isodrin 

<0.05 

<0.05 


<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Methoxychlor 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Mirex 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 


<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 



■■■■ 

IHHHI 

■■■■ 


■mm 

■HHi 

m 

■■■m 





PCB- 101 6/1242 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<i 

r ”^1 — 

<1 

<1 

<1 

PCB-1221 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<i 

<i 

<1 

<1 

<1 

PCB- 1232 

<1 

<1 

<1 

<1 

r <1 

<i 

<1 

<i 

<i 

<1 

<1 

<1 

PCB- 1248 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<i 

<i 

<1 

<1 

<1 

PCB- 1254 

<i 

<1 

<i 

<1 

<1 

<i 

<1 

<i 

<i 

<1 

<1 

<1 

PCB-1260 

<1 

<1 

<1 

<1 

<1 

<i 

<1 

<1 

<i 

<1 

<1 

<1 

Chlorinated Herbicides (8151) 





■ 

■ 


■ 





i i 

2-(2,4,5-Trichlorophenoxy)propionic acid 
(2,4,5 - TP) (Silvex) 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

— _ — 
<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

2 ,4,5-Trichlorophenoxy acetic acid (2,4,5 - 

n 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 


1= value Is between the Method Detection Limit and the Practical Quanitatlon Limit. 
• = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 
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Table E-10. KSC Background raw data for surface water locations. 



IRL002 

SR3-D1 

SR3-D2 

BCE012 

BCE004 

BCW15 

BCW014 

HPC001 

MOC021 


06/17/1998 

06/17/98 

06/17/1998 

06/24/1998 

06/24/1998 

6/25/98 

06/25/1998 

06/24/98 

06/25/1998 









duplicate 



duplicate 















2,4-Dichlorophenoxy acetic acid (2.4 - 
D) 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

3,5-DCBA 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

4-(2,4-Dichlorophenoxy)butyric acid (2,4 - 
DB) 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

m 

<0.5 

<0.5 

<0.5 

<0.5 

4 - Nitrophend 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Acifluorfen 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Bentazon 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Chloramben 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Dacthal 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Dalapon 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Dicamba 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Dichloroprop I2-(2,4- 
Dichlorophenoxy)proponic acid] 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

■9 


<0.5 

<0.5 

Dinoseb 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

MCPA 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

MCPP 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 | 

<5 

<5 

<5 

Pentachlorophend 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Pidoram 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

PAHs (8310) 













1 * Methytnaphthalene 1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1.1 

2 - Methytnaphthalene 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1.1 

Ace naphthene 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1.1 

Acenaphthylene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

Anthracene 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1.1 

Benzo(a)anthracene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.11 

Benzo(a)pyrene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.11 

Benzo(b)fluoranthene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.2 

i <0.2 

<0.2 

<0.2 

<0.21 

<0.22 

Benzo(g,h,i)perylene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.22 

Benzo(k)fluoranthene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.11 

Chrysene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.11 

Dibenzo(a,h)anthracene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.22 

Fluoranthene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.22 

Ruorene 

<0.2 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.2 

<0.2 

<0.2 

<0.2 

<0.21 

<0.22 

lndeno(1 ,2,3-cd)pyrene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.11 

Napthaiene 

<1 

<1 

<1 

1.6 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1.1 

Phenanthrene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.11 

Pyrene 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.11 


1= value is between the Method Detection Limit and the Practical Quanitation Limit. 
* = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 








































































































































































































476 


Table E-10. KSC Background raw data for surface water locations. 



IRL002 

SR3-D1 

SR3-D2 

BCE012 

BCE004 

BCW15 

BCW014 

HPC001 

MOC021 


06/17/1998 

06/17/98 

06/17/1998 

06/24/1 998 

06/24/1998 

6/25/98 

06/25/1998 

06/24/98 

06/25/1998 



1 

duplicate i 





duplicate 



duplicate 




■■■■ 

■■■ 

MBMI 

■■■■ 

■fHHB 

■■■■ 


■■■■ 

■H 



mmm 

Aluminum 

<0,05 

0.32 

0.3 

<0.05 

1.5 

1.9 


BJI 

0.24 

i 

1.7 

<0.1 


0.028 

0.021 1 

0.01 1 

■onr« 

<0.012 

<0.012 

<0.006 

<0.012 

<0.006 

<0.006 

0.015 1 

<0.012 

Arsenic 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

0.016 1 

<0.01 

<0.01 

<0.02 

<0.01 

<0.02 

<0.016 

Barium 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Beryllium 

<0.001 

<0.001 


<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

Cadmium 


<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

Calcium 

420 

400 

380 

160 

370 

240 



380 

230 

M23M 

390 

Chloride (total) 

WuESM 

17000 

17000 

4800 

14000 


15000 

15000 

18000 

8100 

8000 

17000 

Chromium (total) 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.02 


<0.01 

<0.01 

Cobalt 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Copper 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.002 

<0.002 

<0.002 

<0.004 

<0.004 

<0.002 

Iron 

<0.05 

0.11 

0.083 

0.058 

0.73 

1.1 

0.38 


■LliiZJi 


1.2 

<0,05 

Lead 

<0.006 

<0.006 

<0.005 

<0.006 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

Magnesium 

1300 

1200 

KEE31 

340 

1000 

630 

1100 

mem 

1100 

590 

580 

1100 

Manganese 

<0.02 

<0.02 

<0.05 

<0.01 

<0.02 

H9 

<0.02 

WSEM 

<6.02 

<0.01 

<0.01 

<0.02 


<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

EEE3 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

Nickel 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

Potassium 

390 

400 

■LLJl 

81 

330 

170 

340 

330 

330 

160 

150 

350 « 

Selenium 

<0.01 

<0.01 

<0.05 

<0,01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.02 

<0.02 

Silver 

<0.004 

<0.004 

<0.004 

<0.004 

<0.002 

<0.002 

<0.001 

<0.001 

<0.001 

<0.002 

<0.002 

<0.001 

Sodium 

9300 1 

9800 1 

gram 

2800 1 

7600 

4700 

KEZiB 

8600 

8400 

4400 

4400 

9000 E 

Thallium 

<0.002 

<0.002 

<0.002 

<0.002 

<0.002 

<0.002 

<0.002 



<0.002 

<0.002 

<0.002 

Vanadium 

<0.01 

<0.01 

<0.01 

<6.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 


<0.01 

<0.01 

Zinc 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.2 

<0.1 

<0.1 

<0.1 

Other Parameters 


1 











Dissolved Oxygen 

6.67 

4.78 

NA 

4X)9 

6.41 j 

8.96 ' 

3.72 

NA 

10.25 

5.05 

NA 

8.86 

Total Dissolved Solids 

30000 

32000 

Wck.HOM 

9200 

22000 

15000 

27000 

28000 

27000 

14000 

14000 

28000 


11 

24 

1 25 

11 

29 

37 

22 

22 

31 

46 

48 

31 


1= value is between the Method Detection Limit and the Practical Quanitation Limit. 
* = value is an outlier and not used in the analysis to develop the KSC Background 
screening values. 




























































































































































































































































































































APPENDIX F 


Sediment Data for Kennedy Space Center 
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Table F-1. Minimum, maximum, mean, and standard deviation for each parameter analyzed in all 
sediment samples. 



Parameter 


Organochlorine Pesticides (8081) 


4,4’-DDD 


4,4‘-DDE 


4,4'-DDT 


Sum 4,4'-DDD + 4,4'-DDE + 4,4'-DDT 


Aldrin 


Alpha - BHC 


Beta • BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta) 


Endosulfan Sulfate 

//g/kg 

Endrin 

a g/kg 

Endrin Aldehyde 

//g/kg 

Endrin Ketone 

//g/kg 

Gamma -BHC (Lindane) 

//g/kg 

Heptachlor 

//g/kg 

Heptachlor Epoxide (a) 

//g/kg 

Heptachlor Epoxide (b) 

//g/kg 

Isodrin 

//g/kg 

Methoxychlor 

//g/kg 

Mirex 

//g/kg 

Toxaphene 

//g/kg 

Aroclors (8082) 


PCB -1016/1242 

//g/kg 

PCB- 1221 

//g/kg 

PCB - 1232 

//g/kg 

PCB - 1248 

//g/kg 

PCB - 1254 

//g/kg 

PCB - 1260 

//g/kg 

Chlorinated Herbicides (8151) 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



Silvex (2,4,5 - TP) (2-(2,4,5 - 
T richlorophenoxy) propionic acid) 

//g/kg 

46 

ND 

ND 

ND 

ND 

2,4,5 - T (2,4,5 - Triclorophenoxy acetic 
acid) 

//g/kg 

46 

3 

27 1 

8.45 

4.32 

2,4 - D (2,4 - Dichlorophenoxy acetic acid) 

//g/kg 

46 

3 

27 

8.38 

3.91 

3,5 - DCBA 

//g/kg 

46 

ND 

ND 

ND 

ND 

2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 



ND 

ND 

ND 

ND 

4 - Nitrophenol 

//g/kg 

46 

ND 

ND 

ND 

ND 

Acifluorfen 

//g/kg 

46 

ND 

ND 

ND 

ND 


478 



































































































































































































Parameter 


Chlorinated Herbicides (cont.) 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dichlorprop [2-(2,4-Dichlorophenoxy) 
roponic acid] 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


Polyaromatic Hydrocarbons (831 0) 


1 -Methylnaphthalene 


2-Methylnaphthalene 


Acenaphthene 


Acenaphthylene 


Anthracene 


Benzo(a)anthracene 


Benzo(a)pyrene 


Benzo(b)fluoranthene 


Benzo(g,h,i)perylene 


Benzo(k)fluoranthene 


Chrysene 


Dibenzo(a,h)anthracene 


Fluoranthene 


Fluorene 


lndeno(1 ,2,3-cd)pyrene 


Naphthalene 


Phenanthrene 


Pyrene 


Units Minimum Maximum Mean Std. Deviation 



Metals 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Copper 


Iron 


iemies 

ES 


a g/kg 


//g/kg 


//g/kg 46 


IKS^IES 

■eh 
mm 

■Ies 

IBMEa 


a g/kg 


//g/kg 


//g/k 


//g/kg 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


//g/kg 


I^SESI 
IlgBgl El 

^ mm \ 

p 

\ m \ 

E3 

^ mm \ 

IE331EHI 

eh 
ml 
^■ehi 

I Cffgl EHl 

^ mm \ 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.95 

12 

1.64 

1.79 

1 

11 

1.80 

1.55 

1.5 

14 

2.99 

2.75 

ND 

ND 

ND 

ND 

1 

10 

1.86 

1.70 

0.95 

42 

2.71 

6.26 

ND 

ND 

ND 

ND 

1.95 

67 

4.14 

9.55 

ND 

ND 

ND 

ND 

ND 

ND 

ND n 

ND 

9.5 

67 

15.37 

16.33 

0.95 

10 

1.68 

2.92 

0.95 

34 

2.23 

4.59 


j lu&l&I EHl 

Pj Wl EEl 

mm 

^■eh 

IC M1 E3 

jlnCTlfll pEI 

^ mm \ 

ibseh 

mzmm 


mg/k 


mg/kg 


mg/kg 



2800 

977 

632 

ND 

ND 

ND 

3.3 

0.82 

0.71 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

220000 

52208 

63423 

6.4 

2.47 

1.59 

ND 

ND 

ND 

7 

3.25 

1.15 

3200 

967 

756 
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Table F-1. (cont.). 


Parameter 

Units 

o 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Lead 

mg/kg 

m 

0.5 

6 

2.35 

1.36 

Magnesium 

mg/kg 

m 

42 

3800 

974 

882 

Manganese 

mg/kg 

m 

0.5 

110 

11.31 

17.85 

Mercury 

mg/kg 

m 

0.005 

0.019 

0.008 

0.004 

Nickel 

mg/kg 

m 

ND 

ND 

ND 

ND 

Potassium 


m 

16 

1200 

354 

299 

Selenium 

EPS5»I 

m 

ND 

ND 

ND 

ND 

Silver 


ED 

1 

3.4 

1.61 

0.57 

Sodium 


m 

19 

10000 

2865 

2149 

Thallium 

C&B&I 

ED 

0.5 

5.4 

0.82 

0.82 

Vanadium 


m 

0.5 

7.7 

2.58 

1.86 

Zinc 

mg/kg 

E3 

3 

27 

7.26 

6.12 
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Table F-2. Minimum, maximum, mean, and standard deviation for each parameter analyzed in 
Banana Creek sediment samples. 



Parameter 


Organochlorine Pesticides (8081 ) 


4,4’-DDD 


4,4’-DDE 


4,4’-DDT 


Sum 4,4’-DDD + 4,4’-DDE + 4,4’-DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta) 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma -BHC (Lindane) 


Heptachlor 


Heptachlor Epoxide (a) 


Heptachlor Epoxide (b) 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors (8082) 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


PCB- 1016/1242 

Ag/kg 

8 

ND 

ND 

ND 

PCB- 1221 

//g/kg 

8 

ND 

ND 

ND 

PCB - 1232 

Ag/kg 

[□1 

ND 

ND 

ND 

PCB - 1248 

Ag/kg 

8 

ND 

ND 

ND 

PCB - 1254 

pg/kg 

8 

ND 

ND 

ND 

PCB - 1260 

Ag/kg 

□ 

ND 

ND 

ND 


Chlorinated Herbicides (8151) 



Silvex (2,4,5 - TP) (2-(2,4,5 - 
Trichlorophenoxy) propionic acid) 

jug/kg 

8 

ND 

ND ! 

i 

| 

ND 

ND 

2,4,5 - T (2,4,5 - Triclorophenoxy acetic 
acid) 

Ag/kg 

8 

ND 

ND 

ND 

ND 

2,4 - D (2,4 - Dichlorophenoxy acetic acid) 

Ag/kg 

□ 

ND 

ND 

ND 

ND 

3,5 - DCBA 

pg/kg 

□ 

ND 

ND 

ND 

ND 

2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 

pg/kg 

8 

ND 

ND 

ND 

ND 

4 - Nitrophenol 

Ag/kg 

□ 

ND 

ND 

ND 

ND 

Acifluorfen 

Ag/kg 


ND 

ND 1 

ND 

ND 
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Table F-2. (cont.) 



Parameter 


Chlorinated Herbicides (cont.) 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


Dichlorprop [2-(2,4-Dichlorophenoxy) 
roponic acid 


Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


Polyaromatic Hydrocarbons (8310) 


//g/kg 


//g/kg 


// g/kg 


//g/kg 


//g/kg 


//g/kg 8 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


1 -Methylnaphthalene 

//g/kg 8 

ND 

ND 

ND 

ND 

2-Methylnaphthalene 

//g/kg 8 

ND 

ND 

ND 

ND 

Acenaphthene 

//g/kg 8 

ND 

ND 

ND 

ND 

Acenaphthylene 

//g/kg 8 

ND 

ND 

ND 

ND 

Anthracene 

//g/kg 8 

ND 

ND 

ND 

ND 

Benzo(a)anthracene 

//g/kg 8 

ND 

ND 

ND 

ND 

Benzo(a)pyrene 

//g/kg 8 

ND 

ND 

ND 

ND 

Benzo(b)fluoranthene 

//g/kg 8 

0.002 

0.004 

0.002 

0.001 

Benzo(g,h,i)peryiene 

//g/kg 8 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

//g/kg 8 

ND 

ND 

ND 

ND 

Chrysene 

//g/kg 8 

ND 

ND 

ND 

ND 

Dibenzo(a,h)anthracene 

//g/kg 8 

ND 

ND 

ND 

ND 

Fluoranthene 

//g/kg 8 

0.002 

0.009 

0.003 

0.003 

Fluorene 

//g/kg 8 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

//g/kg 8 

ND 

ND 

ND 

ND 

Naphthalene 

//g/kg 8 

ND 

ND 

ND 

ND 

Phenanthrene 

//g/kg 8 

ND 

ND 

ND 

ND 

Pyrene 

//g/kg 8 

ND 

ND 

ND 

ND 


Metals 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Copper 


Iron 


Lead 


mg/k 


mg/k 


mg/kg 


mg/kg 


mm 

!□ 

Hid 

llukji B 

■mb 

igtoib 

mmn 


mg/kg 


mg/kg 


igmoi 
I ISM Bl 
■K3B 


620 

1900 

1119 

453 

ND 

ND 

ND 

ND 

0.35 

2.3 

1.36 

0.87 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3700 

160000 

68100 

69314 

1.7 

4.4 

2.56 

0.94 

ND 

ND 

ND 

ND 

0.5 

3.4 

1.85 

1.16 

440 

1700 

1021 

447 

0.5 

3 

2.05 

1.01 


482 






















































































































































































































Table F-2. (cont.) 


Parameter 

Units 

□ 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Magnesium 

mg/kg 

8 

110 

1900 

969 

566 

Manganese 

mg/kg 

□ 

4.2 

10 

6.6 

2.3 

Mercury 

mg/kg 

8 

ND 

ND 

ND 

ND 

Nickel 

mg/kg 

8 

ND 

ND 

ND 

ND 

Potassium 

mg/kg 

8 

100 

680 

471 

183 

Selenium 

mg/kg 

EX 

ND 

ND 

ND 

ND 

Silver 

mg/kg 

8 

1 

3 

1.96 

0.80 

Sodium 

mg/kg 

□ 

130 

36Q0 

2791 

1115 

Thallium 

mg/kg 

□ 

0.5 

1.8 

0.8 

0.5 

Vanadium 

mg/kg 

8 

1.8 

4.1 

2.6 

0.9 

Zinc 

mg/kg 

8 

3 

19 

5.9 

5.6 


483 
































































Table F-3. Minimum, maximum, mean, and standard deviation for each parameter analyzed in 
Banana River sediment samples. 



Parameter 


Organochlorine Pesticides ( 8081 ) 


4,4’-DDD 


4,4’-DDE 


4,4’-DDT 


Sum 4,4’-DDD + 4,4’-DDE + 4,4’-DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) 


Delta - BHC 


Dieldrin 


Endosulfan I 


Endosulfan II (beta) 


Endosulfan Sulfate 


Endrin 


Endrin Aldehyde 


Endrin Ketone 


Gamma -BHC (Lindane) 


Heptachlor 


Heptachlor Epoxide (a) 


Heptachlor Epoxide (b) 


Isodrin 


Methoxychlor 


Mirex 


Toxaphene 


Aroclors (8082) 



//g/kg 


//g/kg 


//g/kg 


// g/kg 


//g/kg 


u g/kg 


//g/kg 


// g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


m 

IKB 

m 

IEEII 

m 

IKE3 

ml 

IKE] 

IKE] 

ml 

IKE] 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

[ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


PCB- 1016/1242 

hsib 

ND 

ND 

ND 

ND 

PCB- 1221 

KIKE] 

ND 

ND 

ND 

ND 

PCB - 1232 

BIKE] 

ND 

ND 

ND 

ND 

PCB - 1248 

BIKEI 

ND 

ND 

ND 

ND 

PCB - 1254 

BIKEll 

ND 

ND 

ND 

ND 

PCB - 1260 

//g/kg 13 

ND 

ND 

ND 

ND 


Chlorinated Herbicides (8151) 


Silvex (2,4,5 - TP) (2-(2,4,5 - 
Trichlorophenoxy) propionic acid) 


2,4,5 - T (2,4,5 - Triclorophenoxy acetic 
acid) 


2,4 - D (2,4 - Dichlorophenoxy acetic acid) 


3,5 - DC BA 


2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid) 


4 - Nitrophenol 


Acifluorfen 


//g/kg 13 


//g/kg 113 


KB 


//g/kg 


//g/kg 


//g/kg 13 



ND 

ND 

ND 

ND 

0.005 

0.027 

0.010 

0.006 

0.005 

0.021 

0.010 

0.005 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 




























































































































































































































Table F-3. (cont.). 


Parameter 

Units 

m 

Minimum 

Maximum 

Mean 

Std. Deviation 

Chlorinated Herbicides (cont.) 


r 





Bentazon 

//g/kg 

eb 

ND 

ND 

ND 

ND 

Chloramben 

//g/kg 

KB 

ND 

ND 

ND 

ND 

Dacthal 

//g/kg 

eb 

ND 

ND 

ND 

ND 

Dalapon 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Dicambia 

//g/kg 

eb 

ND 

ND 

ND 

ND 


//g/kg 

13 

i 

ND 

ND 

ND 

ND 

Dinoseb 

//g/kg 

eb 

ND 

ND 

ND 

ND 

MCPA 


EB 

ND 

ND 

ND 

ND 

MCPP 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Pentachlorophenol 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Picloram 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Sum of Chlorinated Herbicides 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Polyaromatic Hydrocarbons (8310) 







1 -Methylnaphthalene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

2-Methylnaphthalene 

//g/kg 

EB 

ND 

ND 

ND 

ND | 

Acenaphthene 

//g/kg 

EB 

ND 

ND 

ND 

ND j 

Acenaphthylene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Anthracene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Benzo(a)anthracene 

//g/kg 

EB 

0.001 

0.006 

0.002 

0.002 

Benzo(a)pyrene 

//g/kg 

EB 

0.001 

0.003 

0.002 

0.001 

Benzo(b)fluoranthene 

//g/kg 

EB 

0.002 

0.014 

0.003 

0.003 

Benzo(g,h,i)perylene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

//g/kg 

EB 

0.001 

0.009 

0.002 

0.002 

Chrysene 

//g/kg 

EB 

0.001 

0.013 

0.003 

0.003 

Dibenzo(a,h)anthracene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Fluoranthene 

//g/kg 

EB 

0.002 

0.067 

0.007 

0.018 

Fluorene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Naphthalene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Phenanthrene 

//g/kg 

EB 

0.001 

0.007 

0.002 

0.002 

Pyrene 

//g/kg 

EB 

0.001 

0.034 

0.004 

0.009 

Metals 







Aluminum 

mg/kg 

EB 

210 

2200 

915 

580 

Antimony 

mg/kg 

EB 

ND 

ND 

ND 

ND 

Arsenic 

mg/kg 

EB 

0.35 

2 

0.86 

0.49 

Barium 

mg/kg 

EB 

ND 

ND 

ND 

ND 

Beryllium 

mg/kg 

EB 

ND 

ND 

ND 

ND 

Cadmium 

mg/kg 

EB 

ND 

ND 

ND 

ND 

Calcium 


EB 

820 

220000 

50540 

60407 

Chromium 


EB 

1.8 

5.2 

2.9 

TO 1 

Cobalt 


EB 

ND 

ND 

ND 

ND 

Copper 

Bl 

EB 

ND 

ND 

ND 

ND j 

Iron 

Gwjn 

EB 

150 

3200 

1166 

930 


485 




















































































































































































































Table F-3. (cont.). 


Parameter 

Units 

EH 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Lead 


eh 

2 

6 

3.4 1 

1.4 

Magnesium 

luI'M'l 

m 

42 

2100 

892 

633 

Manganese 


EH 

1 1 

27 

10.6 

8.2 

Mercury 

mg/kg 

EH 

0.005 

0.01 

0.007 

0.003 

Nickel 


EH 

ND 

ND 

ND 

ND 

Potassium 


EH 

19 I 

790 

286 

241 

Selenium 

n»J 

EH 

ND 

ND 

ND 

ND 

Silver 

mg/kg 

EH 

1 

2.4 

1.5 

0.4 

Sodium 


EH 

19 

4800 

1940 1 

1498 

Thallium 

IBCTSI 

EH 

0.5 

5.4 

0.99 

1.34 

Vanadium 


EH 

0.5 

7.7 

3.0 

2.1 

Zinc 


EH 

3 

27 

10.8 

6.2 


486 








































Table F-4. Minimum, maximum, mean, and standard deviation for each parameter analyzed in 
Indian River sediment samples. 
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Parameter 


Chlorinated Herbicides (8151) (cont.) 


Bentazon 


Chloramben 


Dacthal 


Dalapon 


Dicambia 


2 , 


Minimum 

1 Maximum 

1 Mean 1 

1 Std. Deviation 





I MOli] It:] ire 


IC 
0 

Dinoseb 


MCPA 


MCPP 


Pentachlorophenol 


Picloram 


Sum of Chlorinated Herbicides 


Polyaromatic Hydrocarbons (8310) 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 


//g/kg 16 


eb 



ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


Metals 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Copper 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/k 


mg/kg 


mg/kg 


837 


ND 


0.7 


ND 


ND 


ND 


50145 


1.7 


ND 


3, 



1 -Methylnaphthalene 

// g/kg 

ikb 

ND 

ND 

ND 

ND 

2-Methylnaphthalene 

//g/kg 

16 

ND 

ND 

ND 

ND 

Acenaphthene 

u g/kg 

16 

ND 

ND 

ND 

ND 

Acenaphthylene 

//g/kg 

16 

ND 

ND 

ND 

ND 

Anthracene 

//g/kg 

16 

ND 

ND 

r nd 

ND 

Benzo(a)anthracene 

//g/kg 

16 

0.001 

0.012 

6.002 

0.003 

Benzo(a)pyrene 

//g/kg 

m 

0.001 



0.003 

Benzo(b)fluoranthene 

//g/kg 

16 



0.003 

0.004 

Benzo(g,h,i)perylene 

//g/kg 

eb 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

//g/kg 

KB 

0.001 

0.01 

0.002 

0.002 

Chrysene 

//g/kg 

EB 

0.001 

0.042 

0.004 

0.010 

Dibenzo(a,h)anthracene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

Fluoranthene 

//g/kg 

EB 

0.002 

0.005 

0.003 

0.001 

Fluorene 

//g/kg 

EB 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

//g/kg 

EBI 

ND 

ND 

ND 

ND 

Naphthalene 

' //g/kg 

16 

0.011 

0.067 

0.016 

0.014 

Phenanthrene 

//g/kg 

EBI 

ND 

ND 

ND 

ND 

Pyrene 

//g/kg 

16 

ND 

ND 

ND 

ND 



739 


ND 


0.8 


ND 


ND 


ND 


68188 


1.7 


ND 


1.3 
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Table F-4. (cont.). 


Parameter 

Units 

□ 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Iron 

mg/kg 

16 

150 

1700 

555 

431 

Lead 

mg/kg 

16 

0.5 

4.7 

2.2 

1.3 

Magnesium 

ESI 


63 

1800 

562 

498 

Manganese 

mg/kg 

16 

0.5 

110 

10.9 

26.6 

Mercury 

mg/kg 

m 

0.005 

0.017 

0.008 

0.005 

Nickel 

mg/kg 

16 

ND 

ND 

ND 

ND 

Potassium 

LKM 


16 

820 

211 

212 

Selenium 

mm 


ND 

ND 

ND 

ND 

Silver 



ND 

ND 

ND 

ND 

Sodium 



26 

6700 

2424 

2048 

Thallium 


m 

6.5 

2.9 

0.7 


Vanadium 



0.5 

5.5 

1.8 

1.7 

Zinc 



3 

25 

6.4 

6.8 
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Table F-5. Minimum, maximum, mean, and standard deviation tor each parameter analyzed in 
Mosquito Lagoon sediment samples. 


Parameter 


Organochlorine Pesticides (8081) 


4,4’-DDD 


4,4’-DDE 


4,4’-DDT 


Sum 4,4’-DDD + 4,4'-DDE + 4,4'-DDT 


Aldrin 


Alpha - BHC 


Beta - BHC 


Chlordane (alpha) 


Chlordane (gamma) 


Chlordane (total) I //g/kg 


Delta - BHC // g/kg 


Dieldrin T //g/kg 


Endosulfan I T//g/kg 


Endosulfan II (beta) //g/kg 


Endosulfan Sulfate //g/kg 


Endrin //g/kg 


Endrin Aldehyde //g/kg 


Endrin Ketone //g/kg 


Gamma -BHC (Lindane) //g/kg 


Heptachlor //g/kg 


Heptachlor Epoxide (a) //g/kg 


Heptachlor Epoxide (b) //g/kg 


Isodrin //g/kg 


Methoxychlor //g/kg 


Mirex //g/kg 


Toxaphene | //g/kg 


1131 


Minimum I Maximum 


Mean IStd. Deviation 


PCB- 1016/1242 

//g/kg 

9 

ND 

ND 

ND 

ND 

PCB- 1221 

//g/kg 

9 

ND 

ND 

ND 

ND 

PCB - 1232 

//g/kg 

9 

ND 

ND 

ND 

ND 

PCB - 1248 

u g/kg 

9 

ND 

ND 

ND 

ND 

PCB - 1254 

//g/kg 

9 

ND 

ND 

ND" 

ND 

PCB - 1260 

//g/kg 

9 

ND 

ND 

ND 

ND 


Chlorinated Herbicides (8151) 


2,4,5 - T (2,4,5 - Triclorophenoxy acetic 
acid) 


2,4 - D (2,4 - Dichlorophenoxy acetic acid) 


3,5 - DCBA 


2,4 - DB (4 - (2,4 - Dichlorophenoxy) 
butyric acid 


4 - Nitrophenol 


Acifluorfen 


//g/kg 

9 

ND 

ND 

ND 

ND 

//g/kg 

9 

ND 

ND 

ND 

ND 

//g/kg 

9 

ND 

ND 

ND 

ND 

//g/kg 

9 

ND 

ND 

ND 

ND 

//g/kg 

9 

ND 

ND 

ND 

ND 

//g/kg 

9 

ND 

ND 

ND 

ND 

//g/kg 

_9_ 

ND 

ND 

ND 

ND 


490 

















































































































































































































Parameter 


Chlorinated Herbicides (cont.) 


Minimum 

Maximum 

Mean 

Std. Deviation 



Bentazon 

//g/kg 

Q 

ND 

ND 

ND 

ND 

Chloramben 

//g/kg 

□ 

ND 

ND 

ND 

ND 

Dacthal 

//g/kg 

1JL 

ND 

ND 

ND 

ND 

Dalapon 

//g/kg 

IQ: 

ND 

ND 

ND 

ND 

Dicam bia 

//g/kg 

□ 

ND 

ND 

ND 

ND 

Dichlorprop [2-(2,4-Dichlorophenoxy) proponic 
acid] 

// g/kg 

9 

ND 

ND 

ND 

ND 

Dinoseb 

//g/kg 

IQI 

ND 

ND 

ND 

ND 

MCPA 

//g/kg 


ND 

ND 

ND 

ND 

MCPP 

//g/kg 

Ql 

ND 

ND 

ND 

ND 

Pentachlorophenol 

//g/kg 

Ql 

ND 

ND 

ND 

ND 

Picloram 

//g/kg 

9 

ND 

ND 

ND 

ND 

Sum of Chlorinated Herbicides 

//g/kg 

9 

ND 

ND 

ND 

ND 


Polyaromatic Hydrocarbons (8310) 


1 -Methylnaphthalene 

//g/kg 

IB 

ND 

ND 

ND 

ND 

2-Methylnaphthalene 

//g/kg 

IF 

ND 

ND 

ND 

ND 

Acenaphthene 

//g/kg 

IQ 

ND 

ND 

ND 

ND 

Acenaphthylene 

//g/kg 

m 

ND 

ND 

ND 

ND 

Anthracene 

//g/kg 

Q 

ND 

ND 

ND 

ND 

Benzo(a)anthracene 

//g/kg 

HI 

ND 

[ ND 

ND 

ND 

Benzo(a) pyrene 

//g/kg 

Ql 

ND 

ND 

ND 

ND 

Benzo(b)fluoranthene 

//g/kg 

Ql 

ND 

ND 

ND 

ND 

Benzo(g,h,i)perylene 

//g/kg 

E 

ND 

ND 

ND 

ND 

Benzo(k)fluoranthene 

//g/kg 

Ql 

ND 

ND 

ND 

ND 

Chrysene 

//g/kg 

Ql 

ND 

ND 

ND 

ND 

Dibenzo(a,h)anthracene 

EE221QI 

ND 

ND 

ND 

ND 

Fluoranthene 

//g/kg 

Ql 

ND 

ND 

ND 

ND 

Fluorene 

//g/kg 

e 

ND 

ND 

ND 

ND 

lndeno(1 ,2,3-cd)pyrene 

//g/kg 

Q 

ND 

ND 

ND 

ND 

Naphthalene 

//g/kg 

B 

0.012 

0.054 

0.023 

0.016 

Phenanthrene 

//g/kg 

Ql 

0.001 

0.01 

0.002 

0.003 

Pyrene 

//g/kg 

9 

0.001 

0.015 

0.003 

0.005 


Metals 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Copper 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


mg/kg 


500 

2300 

1196 

671 

ND 

ND 

ND 

ND 

0.35 

0.9 

0.54 

0.25 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

19 

180000 

44158 

62393 

0.5 

6 

3.2 

2.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


491 












































































































































































































































Table F*5. (cont.). 


Parameter 

Units 

id 

Minimum 

Maximum 

Mean 

Std. Deviation 

Metals (cont.) 







Iron 

mg/kg 

9 

500 

2800 

1363 

915 

Lead 

mg/kg 

D 

0.5 

2.3 

1.4 

0.7 

Magnesium 

mg/kg 

9 

280 

3800 

1938 

1376 

Manganese 

mg/kg 

D 

3 

55 

17 

17 

Mercury 


B 

0.005 

0.019 

0.009 

0.005 

Nickel 

mg/kg 

B 

ND 

ND 

ND 

ND 

Potassium 

mg/kg 

9 

140 

1200 

635 

413 

Selenium 

mg/kg 

B 

ND 

ND 

ND 

ND 

Silver 

mg/kg 

B 

1 

3.4 

1.7 

0.7 

Sodium 

mg/kg 

B 

2200 

10000 

5325 

2449 

Thallium 


B 

ND 

ND 

ND 

ND 

Vanadium 

mg/kg 

B 

0.5 

6 

3.2 

2.2 

Zinc 

mg/kg 

B 

3 

13 

5 

3.1 


492 
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Table F-6. KSC Background raw data for sediment locations. 




AVE001 

BPD001 

BPD002 

JER001 

MAXOI 

ROB001 

07/22/98 

IRL004 

IRL005 


07/22/1998 

07/17/1998 

07/17/1998 

07/22/1998 

07/17/1998 

09/03/1998 

09/03/1998 








duplicate 



Organochlorine pesticides (8081) 











4,4’ - DDD 

■537 1 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

4,4’ - DDE 


<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

4,4' - DDT 

iSMri 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Aldrin 

B531 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Alpha - BHC 

■53711 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Beta - BHC 

pg/kQ 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Chiordane, alpha 

pgikg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Chlordane, gamma 

pgikg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Chiordane (Total) 


<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Delta - BHC 

■RSI 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Dietdrin 

■5371 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Endosulfan 1 

W* Q 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Endosulfan 11 (beta) 

pg/kg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Endosulfan Sulfate 

pgl kg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Endrin 

pgikg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Endrin Aldehyde 

pgikg 

<6.5 

<4.6 I 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Endrin Ketone 

pgikg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Gamma - BHC (Lindane) 

pgl kg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Heptachlor 

■5371 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Heptachlor Epoxide(a) 

pg/kg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Heptachlor Epoxide(b) 

pg/kg 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

1 <4.3 

tsodrin 

■5371 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Methoxychior 


<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Mirex 

■5371 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Toxaphene 

■5371 

<130 

<92 

<86 

<96 

<98 

<87 

<86 

<90 

<86 

Aroclors (8082) 











PCB- 101 6/1242 

pg/kg 

<65 

<46 

<43 

<48 

<49 

<43 

<43 

<45 

<43 

PCB-1221 

pglkg 

<65 

<46 

<43 

<48 

<49 

<43 

<43 

<45 

<43 

PCB- 1232 

pgikg 

<65 

<46 

<43 

<48 

<49 

<43 

<43 

<45 

<43 

PCB-1248 

pgika 

<65 

<46 

<43 

<48 

<49 

<43 

<43 

<45 

<43 

PCB- 1254 

pg/kg 

<65 

<46 

<43 

1 <48 

<49 

<43 

<43 

<45 

<43 

PCB- 1260 


<65 

<46 

<43 

<48 

<49 

<43 

<43 

<45 

<43 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 















































































































































































































































































Table F-6. KSC Background raw data for sediment locations. 



AVE001 

BPD001 

BPD002 

JER001 

MAXOI 

ROB001 

07122/96 

IRL004 IRL005 

07/22/1998 

07/17/1998 

07/17/1998 

07/22/1998 

07/17/1998 

09/03/1998 091/03/1998 











Chlorinated Herbicides (8151) j 










2-(2,4 t 5“Trtchlorophenoxy)propionlc acid (2,4,5 - 
TP) (SHvex) 

BSiB 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

2 ,4,5-T richlorophenoxy acetic acid (2,4,5 - T) 

BBS 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

2,4-Dichkxophenoxy acetic acid (2,4 - D) 

1 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

3,5-DCBA 

■ 532 ? 1 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

4-(2,4-Dichlorophenoxy)butyric acid (2,4 - DB) 

■5321 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

4 - Nitrophenol 

pg/kg 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Acifluorfen 

vg/kg 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Bentazon 

t>g) kg 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Chloramben 

tig) kg 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Dacthal 

Mj/kg 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Oalapon 

t/g) kg 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Dicamba 


<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Dlchloroprop (2-(2,4-Dichlorophenoxy)proponic 
add] 

BBS 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Dinoseb 

ngtkg 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

MCPA 

tigfcg 

<200 

<140 

<130 

<140 

<150 

<130 

<130 

<270 

<260 

MCPP 

ngikg 

<200 

<140 

<130 

<140 

<150 

<130 

<130 

<270 

<260 

Pentachkxophenoi 


<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Pidoram 

■51521 

<10 

<14 

<13 

<7 

<15 

<6 

<6 

<14 

<13 

Polyaromatic Hydrocarbons (8310) 











1 * Methylnaphthalene 

* 9*9 

<33 

<23 

<22 

<24 

<25 

<22 

r <22 

<23 

<22 

2 * Methylnaphthalene 

tig/ kg 

<33 

<23 

<22 

<24 

<25 

<22 

<22 

<23 

<22 


tig/kg 

<33 

<23 

<22 

<24 

<25 

<22 

<22 

<23 

<22 

Acenaphthylene 

.* 9*9 

<6.5 

<4.6 

<4.3 

<4.8 

<4.9 

<4.3 

<4.3 

<4.5 

<4.3 

Anthracene 

ngi kg 

<33 

<24 

<22 

<25 

<25 

<22 

<22 

<23 

<22 

Benzo(a)anthracene 

ngikg 

<3.3 

<2.3 

<2.2 

<2.4 

<2.5 

<2.2 

<2.2 

12 

<2.2 

Benzo(a)pyrene 

tigikg 

<4 

<3 

<2 

<3 

<3 

<3 

<2 

11 

5 

Benzo(b)fluoranthene 

vgikg 

<6 

<4 

<4 

<4 

<4 

<4 

<4 

12 

13 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



AVE001 

BPD001 

BPD002 

JER001 

MAXOI 

ROB001 

07/22/98 

IRL004 

IRL005 

07/22/1998 

07/17/1998 

07/17/1998 

07/22/1998 

07/17/1998 

09/03/1998 

09/03/1998 






— 

duplicate 



Polyaromatic Hydrocarbons (8310) (cont.) 











Benzo(g,h,i)perylene 

IS 52?1 

<6.5 

<4.6 

<4.3 

<4.8 

<5 

<4.4 

<4.3 

11 1 

<4.3 

Benzo(k)fluoranthene 

■55H 

<4 

<3 

<2 

<3 

<3 

<3 

<2 

10 

2 1 


/^/kg 

<3.3 

<2.3 

<2.2 

<2.4 

<2.5 

<2.2 

<2.2 

42 

6.9 

Dibenzo(a,h)anthracene 

no) kg 

<6.5 

<4.6 

<4.3 

<4.8 

<5 

<4.4 

<4.3 

<4.6 

<4.3 

Fluoranthene 


<6.5 

<4.6 

<4.3 

<4.8 

<5 

<4.4 

<4.3 ! 

<4.6 

<4.3 

Fluorene 

j/g/kg 

<6.5 

<4.6 

<4.3 

<4.8 

<5 

<4.4 

<4.3 

<4.6 

<4.3 

lndeno(1 ,2,3-cd)pyrene 

//g/kg 

<3.3 

<2.3 

<2.2 

<2.4 

<2.5 

<2.2 

<2.2 

9 

<2.2 

Naphthalene 

/j g^g 

<33 

<23 

<22 

<24 

<25 

<22 

<22 

<23 

<22 

Phenanthrene 

fj g/kg 

<3.3 

<2.3 

<2.2 

<2.4 

<2.5 

<2.2 

<2.2 

<2.3 

<2.2 

Pyrene 

■532* 1 

<3.3 

<2.3 

<2.2 

<2.4 

<2.5 

<2.2 

<2.2 

<2.3 

<2.2 

Surrogates 











2,4,5,6-TCMX 

% 

114 

62 

85 

98 

66 

123 

126 

81 

65 

DBC 

% 

128 

78 

102 

99 

79 

125 

139 

100 

103 

2,4-DCAA 

% 

98 

100 

58 

108 

104 

106 

82 

88 

124 

p-terphenyl 

% 

89 

84 

93 

84 

104 

90 

64 

78 

73 

Metals 











Aluminum 


1600 

440 

350 


610 

660 

740 

260 

230 

Antimony 


<4 

<3 

<2 

<3 

<3 

<3 

<2 

<3 

<2 

Arsenic 


<1 

<0.7 

0.9 

<0.7 

<0.7 

<0.6 

<0.6 

<0.7 

| <0.6 

Barium 

HRS*! 

<39 

<28 

<26 

<29 

<30 

<26 

<26 

<27 

| <26 



<2 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Cadmium 

BSS31 

<2 

<1 i 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Calcium 

KiCTS"! 


22000 

14000 


7000 

! 2100 

1400 


120000 

Chromium 


2.9 

<1 

<1 

3.6 

<1 

1.4 

1.6 

<1 

<1 

Cobalt 

■roan 

<10 

<7 

<6 

<7 

<7 

<6 

<6 

<7 

<6 

Copper 


<10 

<7 

<6 

<7 

<7 

<6 

<6 

<7 

360 * 

Iron 


1200 

150 

220 

1700 

520 

340 

400 

250 

260 

Lead 

(2*525 

5.1 

1.8 

1.7 

4.6 

1 

1.6 

1.7 

HB 

3.2 

Magnesium 

UJJ525 

510 

620 

430 

380 

960 

110 

130 

550 

440 

Manganese 


27 

2.4 

2.1 

14 

7.6 

1.7 

i 2.1 

4.9 

5 

Mercury 

UJ525 

<0.02 

0.017 

0.014 

<0.01 

0.019 

<0.01 

<0.02 

<0.01 

<0.01 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 





































































































































































































































































Table F-6. KSC Background raw data for sediment locations. 




AVE001 

BPD001 

BPD002 

JER001 

MAXOI 

ROB001 

IRL004 

IRL005 



07/22/1998 

07/17/1998 

07/17/1998 

07/22/1998 

07/17/1998 

07/22/98 

09/03/1998 

09/03/1998 












Metals (cont) 








m ■ 



Nickel 


<10 

<7 

<6 

<7 

f <7 

<6 

<6 

<7 

<6 

Potassium 


82 

140 

140 

39 

210 

<33 

<32 

140 

140 

Selenium 


<4 

<3 

<2 

<3 

<3 

<3 

<2 

<3 

<5 

Silver 


<4 

<3 

<2 

<3 

<3 

<3 

<2 

<3 

<2 

Sodium 


350 

3300 

2800 

98 

7000 

200 

310 

5200 

3900 

Thallium 


<2 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Vanadium 


3.5 

<1 

<1 

5.5 

1 

<1 

1.4 

<1 

<1 

Zinc 


13 

<7 

21 

10 

<7 

<6 

<6 

25 

<6 

Other Parameters 











Percent Solids 

% 

51 

72 

77 

r 69 

67 

76 

77 

r 73 

F 77 

Total organic carbon 


>26700 

23000 

7400 

22000 

16600 

2200 

2400 

9000 

9500 


-P. 

ta 

O) 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



OCAOIO 

REF001 

TEL004 

BRN020 

KPI001 

NSC001 

PEF20 

SLF001 

SRE001 

SRW001 


09/03/98 

09/03/1998 

09/03/1998 

06/01/1998 

06/05/1998 

06/05/1998 

06/01/1998 

06/05/1998 

06/01/1998 

06/01/1998 



duplicate 










Organochlorine pesticides (8081) 












4,4* - DDD 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

4,4’ - DDE 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

4,4’ - DDT 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Aldrin 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Alpha - BHC 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Beta * BHC 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Chtordane, alpha 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Chlordane, gamma 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Chlordane (Total) 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Delta - BHC 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Dieldrin 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Endosulfan 1 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Endosulfan II (beta) 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Endosulfan Sulfate 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Endrin 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Endrin Aldehyde 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4,4 

Endrin Ketone 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Gamma - BHC (Lindane) 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Heptachlor 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Heptachlor Epoxide(a) 

<4.4 

<4.5 

! <4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Heptachlor Epoxide(b) 

<4.4 

<4.5 

<4.8 

<5 .....J 

<3.8 

<4.1 

<4.1 

< 43 

<4.3 

<4.2 

<4.4 

Isodrin 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

i <4.3 

<4.3 

<4.2 

<4.4 

Methoxychtor 

<4.4 

<4.5 

| <4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Mirex 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 


<89 

<90 

<96 

<100 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Aroclors (8082) 












PCB-1016/1242 

<44 

<45 

i <48 

<50 

r <38 

<41 

| <41 

<43 

<43 

<42 

<44 

PCB-1221 

<44 

<45 

<48 

<50 

<38 

<41 

<41 

<43 

<43 

<42 

<44 

PCB-1232 

<44 

<45 

<48 

<50 

<38 

<41 

<41 

<43 

<43 

<42 

<44 

PCB-1248 

<44 

<45 

<48 

<50 

<38 

<41 

<41 

<43 

<43 

<42 

<44 

PCB-1254 

<44 

<45 

<48 

<50 

<38 

<41 

<41 

| <43 

<43 

<42 

| <44 

PCB-1260 

<44 

<45 

<48 

<50 

<38 

<41 

<41 

<43 

<43 

<42 

<44 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 



























































































































































































































































































































































































498 


Table F-6. KSC Background raw data for sediment locations. 



OCAOIO 

REF001 

TEL004 

BRN020 

KPI001 

NSC001 

PEF20 

SLF001 

SRE001 

SRW001 


09/03/98 

09/03/1998 

09/03/1998 

06/01/1998 

06/05/1998 

06/05/1 998 

06/01/1998 

06/05/1998 

06/01/1998 

06/01/1998 



88SBSSS 










Chlorinated Herbicides (8151) 

— 











2-(2,4,5-Trichloroptienoxy) propionic acid (2.4,5 - 
TP) (Silvex) 

<14 

<14 

<14 

<15 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 • T) 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

2,4-Dichlorophenoxy acetic acid (2,4 - D) 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

3,5-DCBA 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

4-(2,4-D»chlorophenoxy)butyric acid {2,4 - DB) 

<14 

<14 

<14 

<15 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

4 - Nrtrophenol 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

Acffluorfen 

<14 

<14 

<14 

<15 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

Bentazon 

<14 

<14 

<14 

<15 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

Chloramben 

<14 

<14 

<14 

<15 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

Dacthal 

<14 

<14 

<14 

<15 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

Dalapon 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

Dicamba 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

Dichloroprop [2-(2,4-DichlorophefX)xy)proponic 
acid] 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

Dinoseb 

<14 

<14 

<14 

<15 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

MCPA 

<270 

<270 

<290 

<300 

<190 

<210 

<210 

<220 

<220 

<210 

<220 

MCPP 

<270 

<270 

<290 

<300 

<190 

<210 

<210 

<220 

<220 

<210 

<220 

Pentachlorophenol 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

Pidoram 

<14 

<14 

<14 

<15 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

Polyaromatic Hydrocarbons (8310) 












1 - Methylnaphthatene 

<23 

<23 

<24 

<25 

r <19 

<21 

<21 

<22 

<22 

<21 

<22 

2 - Methyinaphthalene 

<23 

<23 

<24 

<25 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

Acenaphthene 

<23 

<23 

<24 

<25 

<19 

<21 

<21 

<22 

<22 

<21 

<22 

Acenaphthylene 

<4.4 

<4.5 

<4.8 

<5 

<3.8 

<4.1 

<4.1 

<4.3 

<4.3 

<4.2 

<4.4 

Anthracene 

i <23 

<23 

<25 

<26 

<20 

<21 

<21 

<22 

<22 

<22 

<23 

Benzo(a)anthracene 

<2.3 

<2.3 

<2.4 

<2.5 

<1.9 

<2.1 

<2.1 

4.7 

<2.2 

5.9 

<2.2 

Benzo(a)pyrene 

<3 

<3 i 

<3 

<3 

! <2 

<2 

<2 

<2 

<2 

<2 

<3 

Benzo(b)ftuoranthene 

<4 

4 1 

<4 

<4 

<3 

<4 

<4 

<4 

41 

14 

<4 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



OCAOIO 

REF001 

TEL004 

BRN020 

KPI001 

NSC001 

PEF20 

SLF001 

SRE001 

SRW001 


09/03/98 

09/03/1998 

09/03/1998 

06/01/1998 

06/05/1 998 

06/05/1998 

06/01/1998 

06/05/1998 

06/01/1998 

06/01/1998 



duplicate 










Polyaromatic Hydrocarbons (8310) (cont.) 












Benzo(g,h,i)perylen© 

<4.5 

<4.6 

<4.8 

<5 

<3.9 

<4.2 

<4.2 

<4.3 

<4.3 

<4.2 

<4.4 

Benzo(k)fluoranthene 

<3 

3 1 

<3 

<3 

<2 

<2 

<2 

<2 

<2 

9 

<3 

Chrysene 

5.3 

3.6 

<2.4 

<2.5 

<1.9 

<2.1 

<2.1 

4.3 

<2.2 

13 

<2.2 

Dibenzo(a ,h)anthracene 

<4.5 

<4.6 

<4.8 

<5 

<3.9 

<4.2 

<4.2 

<4.3 

<4.3 I 

<4.2 

<4.4 

Fluoranthene 

<4.5 

<4.6 

<4.8 

<5 

<3.9 

<4.2 

<4.2 

<4.3 

9.6 | 

67 

4.5 1 

Fluorene 

<4.5 

<4.6 

<4.8 

<5 

<3.9 

<4.2 

<4.2 

<4.3 

<4.3 

<4.2 

<4.4 

lndeno(1 ,2,3-cd)pyrene 

<2.3 

<2.3 

<2.4 

<2.5 

<1.9 

<2.1 

<2.1 

<2.2 

<2.2 

<2.1 

<2.2 

Naphthalene 

<23 

<23 

<24 

<25 

<19 

<21 

<21 

<22 

<22 

<21 

67 

Phenanthrene 

<2.3 

<2.3 

<2.4 

<2.5 

<1.9 

<2.1 

<2.1 

<2.2 

<2.2 

7.5 

<2.2 


<2.3 

<2.3 

<2.4 

<2.5 

<1.9 

<2.1 

<2.1 

<2.2 

<2.2 

34 

<2.2 

Surrogates 












2,4,5,6-TCMX 

69 

74 

68 

66 

100 

111 

94 

81 

127 

92 

93 

DBC 

102 

105 

98 

104 

109 

107 

97 

69 

137 ; 

109 

104 

2,4-DCAA 

124 

132 

108 

128 

68 

80 

120 

114 

136 

84 

96 


89 

95 

85 

84 

87 

80 

85 

100 

90 

95 

113 

Metals 












Aluminum 

1400 

2200 

480 

210 

300 

2800 

690 

440 

620 

650 

590 

Antimony 

<3 

<3 

<3 

<3 

<2 

<2 

<2 

<2 

<2 

<2 

<3 

Arsenic 

<0.7 

<0,7 

<0.7 

5.4* 

2 

<0.6 

21 

0.91 

1.41 

1 1 

<0.7 

Barium 

<27 

<27 

<29 

<30 

<23 

<25 

<25 

<26 

<26 

<25 

<27 

Beryllium 

<1 

<1 

<1 

<2 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Cadmium 

<1 

<1 

<1 

<2 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

Calcium 

5300 

5900 

40000 

820 

220000 

450 

120000 

26000 

11000 

44000 

1300 

Chromium 

3.6 

5.2 

<1 

3 

2 

6.4 

2.2 

1.8 

1.8 

1.8 

1 

Cobalt 

<7 

<7 

<7 

<8 

<6 

<6 

<6 



<6 

<6 

<7 

Copper 

<7 

<7 

<7 

18* 

<6 

3 

<6 

<6 

<6 

<6 J 

<7 

Iron 

3000 

3200 

550 

150 

540 

960 

920 

490 

440 

760 

410 

Lead 

3.2 

2.9 

2 

5 

2.9 

2 

i 3.1 

2.1 

<1 

2 

<1 

Magnesium 

300 

260 

520 

42 

1500 

78 

260 

570 

110 

400 

63 

Manganese 

j 1.8 

1.8 

2.8 

<2 

15 

<1 

7.1 

4.7 

4.2 

7.2 

1.6 

Mercury 

<0.01 

0.010 1 

<0.01 

<0.02 

<0.01 

0.015 1 

<0.01 

! < 0.01 

<0.01 

<0.01 

<0.01 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



OCAOIO 

REF001 

TEL004 

BRN020 

KPI001 

NSC001 

PEP20 

SLF001 

SRE001 

SRW001 


09/03/ 

98 

09/03/1998 

09/03/1998 

06/01/1 998 

06/05/1998 

06/05/1998 

06/01/1998 

06/05/1998 

06/01/1998 

06/01/1998 



duplicate 










Metals (cont) 












Nickel 

<34 

<34 

<14 

<8 

<6 

<6 

<6 

<6 

<6 

<6 

<7 1 

Potassium 

40 

52 

170 

<38 

260 

40 

380 

250 

100 

140 

<33 

Selenium 

<14 

<14 

<6 

<3 

<2 

<2 

<2 

<2 

<2 

<2 

<3 

Silver 

<3 

<3 

<3 

<3 

2.4 

<2 

<2 

<2 

<2 

<2 

<3 

Sodium 

260 

190 

3800 

<38 

3000 

261 

2200 

1600 

130 

1200 

77 

Thallium 

<1 

<1 

<1 

5.4* 

<1 

<1 

2 . 9 * 

<1 

1.8 

<1 

<1 

Vanadium 

7.7 

7.1 

1.9 

2 

1.3 

5 

2 

1.4 

1.8 

2 

<1 

Zinc 

<7 

8 

<7 

27 

<6 

<6 

<6 

12 

<6 

<6 

<7 

Other Parameters 












Percent Solids 

74 

73 

69 

r 66 

r 86 

80 

80 

77 

77 

79 

r 75 

Total organic carbon 

>26700 

>26700 

1380 

>26700 

140 

150 

90 

90 

120 

80 

80 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 



Table F-6. KSC Background raw data for sediment locations. 



SRW002 

BRC09 

BRN18 

BRS017 

BRS019 

IRL003 

MLN001 

MLN002 

MLS03 

PEF024 


06/01/1998 

06/10/1998 

06/10/1998 

06/10/1998 

06/10/1998 

06/11/1998 

06/11/1998 

06/11/1998 

6/11/98 

06/10/1998 











duplicate 


Organochlorine pesticides (8081) 









1 1 


4,4’ - ODD 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

4,4’ - DDE 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

4,4’ - DDT 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Aldrin 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Alpha - BHC 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Beta - BHC 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Chlordane, alpha 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Chlordane, gamma 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Chlordane (Total) 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Delta - BHC 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

DiekJrin 

<9.2 

<5.2 

<< 7 

7,9 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Endosulfan 1 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Endosulfan II (beta) 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Endosulfan Sulfate 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4,7 

Endrin 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Endrin Aldehyde 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Endrin Ketone 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Gamma - BHC (Lindane) 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Heptachlor 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Heptachlor Epoxide(a) 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Heptachlor Epoxkte(b) 

<9.2 

<5.2 

<4.7 

<4,6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Isodrin 

| <9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Methoxychlor 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Mirex 

<9.2 

<5.2 

| <4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

1 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Aroclors (8082) 












PCB-1016/1242 

<92 

<52 

<47 

<46 

<52 

<44 

<60 

<46 

<53 

<50 

<47 

PCB-1221 

<92 

<52 

<47 

<46 

<52 

<44 

<60 

<46 

<53 

<50 

<47 

PCB-1232 

<92 

<52 

<47 

<46 

<52 

<44 

<60 

<46 

<53 

<50 

<47 

PCB-1248 

<92 

<52 

<47 

<46 

<52 

<44 

<60 

<46 

<53 

<50 

<47 

PCB-1254 

j <92 

<52 

<47 

<46 

<52 

<44 

<60 

<46 

<53 

<50 

<47 

PCB-1260 

<92 

<52 

<47 

<46 

<52 

<44 

<60 

<46 

<53 

<50 

<47 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



SRW002 

BRC09 

BRN18 

BRS017 

BRS019 

1RL003 

MLN001 

MLN002 

MLS03 

PEF024 


06/01/1998 

06/10/1998 

06/10/1998 

06/10/1998 

06/10/1998 

06/11/1998 

06/11/1998 

06/11/1998 

6/1 1/98 

06/10/1998 











duplicate 


Chlorinated Herbicides (8151) 












2-(2,4 t 5-Trichlorophenoxy)propionic acid (2,4,5 - 
TP) (Silvex) 

<46 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 - T) 

<47 

<16 

<14 

<14 

17 

<13 

<18 

<14 

<16 

<15 

27 

2,4-Dichlorophenoxy acetic acid (2,4 - D) 

<47 

<16 

<14 

<14 

19 

<13 

<18 

<14 

<16 

<15 

21 

3,5-DCBA 

<47 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

4-(2,4-Dichlorophenoxy)butyric acid (2,4 - DB) 

<46 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

4 - Nitrophenol 

<47 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Acifiuorfen 

<46 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Bentazon 

<46 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Chloramben 

<46 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Dacthal 

<46 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Datapon 

<47 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Dicamba 

<47 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Dichloroprop [2-(2,4-Dichlorophenoxy)proponic 
acid] 

<47 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Dinoseb 

<46 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

MCPA 

<460 

<160 

<140 

<140 

<160 

<130 

<180 

<140 

<160 

<150 

<140 

MCPP 

<460 

<160 

<140 

<140 

<160 

<130 

<180 

<140 

<160 

<150 

<140 

Pentachlorophenol 

<47 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Pidoram 

<47 

<16 

<14 

<14 

<16 

<13 

<18 

<14 

<16 

<15 

<14 

Polyaromatic Hydrocarbons (8310) 












1 - Methylnaphthalene 

<46 

<26 

<24 

r <24 

<26 

<22 

<30 

<24 

<27 

<25 

<24 

2 ■ Methylnaphthalene 

<46 

<26 

<24 

<24 

<26 

<22 

<30 

<24 

<27 

<25 

<24 

Acenaphthene 

<46 

1 <26 

<24 

<24 

<26 

<22 

<30 

<24 

<27 

<25 

<24 

Acenaphthylene 

<9.2 

<5.2 

<4.7 

<4.6 

<5.2 

<4.4 

<6 

<4.6 

<5.3 

<5 

<4.7 

Anthracene 

<47 

<27 

<24 

<24 

<27 

<23 

<31 

<24 

<27 

<26 

<24 

Benzo(a)anthracene 

<4.6 

<2.6 

<2.4 

<2.4 

<2.6 

<2.2 

<3 

<2.4 

<2.7 

<2.5 

<2.4 

Benzo(a)pyrene 

<6 

<3 

3 1 

<3 

<3 

3 1 

<4 

<3 

<3 

<3 

<3 

Benzo(b)fluoranthene 

<8 

<5 

<4 

<4 

<5 

<4 

<5 

<4 

<5 

<4 

<4 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



SRW002 

BRC09 

BRN18 

BRS017 

BRS019 

IRL003 

MLN001 

MLN002 

MLS03 

PEF024 


06/01/1998 

06/10/1998 

06/10/1998 

06/10/1998 

06/10/1998 

06/11/1998 

06/11/1998 

06/11/1998 

6/1 1/98 

06/10/1998 











duplicate 


Polyaromatic Hydrocarbons (8310) (cont.) 
























Benzo(g,h,i)perylene 

<9.2 

<5.3 

<4.8 

<4.7 

<5.3 

<4.4 

<6 

<4.7 

<5.4 

<5 

<4.8 

Benzo(k)fluoranthene 

<6 

<3 

<3 

<3 

<3 

<3 

<4 

<3 

<3 

<3 

<3 

Chrysene 

<4.6 

<2.6 

<2.4 

<2.4 

<2.6 

<2.2 

<3 

<2.4 

<2.7 

<2.5 

<2.4 

Dibenzo(a f h)anthracene 

<9.2 

<5.3 

<4.8 

<4.7 

<5.3 

<4.4 

<6 

<4.7 

<5.4 

<5 

<4.8 

Fluoranthene 

<9.2 

<5.3 

<4.8 

<4.7 

<5.3 

<4.4 

<6 

<4.7 

<5.4 

<5 

<4.8 

Fluorene 

<9.2 

<5.3 

<4.8 

<4.7 

<5.3 

<4.4 

<6 

<4.7 

<5.4 

<5 

<4.8 

tndeno(1 ,2,3-cd)pyrene 

<4.6 

<2.6 

<2.4 

<2.4 

<2.6 

<2.2 

<3 

<2.4 

<2.7 

<2.5 

<2.4 

Naphthalene 

<46 

<26 

<24 

<24 

<26 

<22 

<30 

<24 

<27 

<25 

<24 

Phenanthrene 

<4.6 

<2.6 

7.3 1 

<2.4 

<2.6 

<2.2 

<3 

<2.4 

<2.7 

<2.5 

<2.4 

Pyrene 

<4.6 

<2.6 

<2.4 

<2.4 

<2.6 

<2.2 

<3 

<2.4 

<2.7 

<2.5 

<2.4 

Surrogates 












2,4,5.6-TCMX 

100 

84 

67 

r 67 

68 

66 

69 

78 

55 

71 

69 

DBC 

117 

122 

88 

126 

99 

103 

121 

128 

96 

107 

96 

2,4-DCAA 

90 

118 

40 

96 

136 

40 

82 

72 

118 

98 

96 


95 

83 

82 

78 

82 

82 

87 

80 

85 

88 

91 

Metals 












Aluminum 


1000 

830 

560 

1200 

280 

1600 

4500 * 

■DEB 

1800 

410 

Antimony 

<6 

<3 

<3 

<3 

<3 

<3 

<4 

<3 

<3 

<3 

<3 

Arsenic 

3.31 

1.1 1 

0.7 1 

0.7 1 

1.1 1 

<0.7 

<0.9 

<0.7 

<0.8 

0.8 1 

<0.7 

Barium 

<56 

<32 

<28 

<28 

<32 

<27 

<36 

<28 

<32 

<30 

<28 


<3 

<2 

<1 

<1 

<2 

<1 

<2 

<1 

<2 

<2 

<1 

Cadmium 

<3 

<2 

<1 

<1 

<2 

<1 

<2 

<1 

<2 

<2 

<1 

Calcium 

160000 

43000 

12000 

58000 

100000 

3100 

6400 

120000 

21000 

23000 

11000 

Chromium 

13 * 

3 

3.4 

1.8 

3.8 

<1 

4.7 

11 * 

4.5 

5.4 

1.8 

Cobalt 

<14 

<8 

<7 

<7 

<8 

<7 

<9 

<7 

<8 

<8 

<7 

Copper 

<14 

<8 

<7 

<7 

<8 

<7 

<9 

<7 

<8 

<8 

<7 

Iron 

5600 * 

1000 

1100 

630 

1200 

270 


5400 * 

1800 

2100 

490 

Lead 

4.7 

3.5 

2 

2.5 

6 

<1 

<2 

2.2 

<2 

1.8 

2.1 

Magnesium 

1600 

1600 

1200 

930 

2100 

690 

3100 

6500 


3200 

690 

Manganese 

110 

10 

12 

12 

19 

i 2.5 

16 

55 

16 

20 

4.7 

Mercury 

<0.03 

<0.02 

| <0.01 

<0.01 

<0.02 

<0.01 

<0.02 

<0.01 

<0.02 

<0.02 

<0.01 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 














































































































































Table F-6. KSC Background raw data for sediment locations. 



SRW002 

BRC09 

BRN18 

BRS017 

BRS019 

IRL003 

MLN001 

MLN002 

MLS03 

PEF024 


06/01/1998 

06/10/1998 

06/10/1998 

06/10/1998 

06/10/1998 

06/11/1998 

06/11/1998 

06/11/1998 

6/11/98 

06/10/1998 











duplicate 


F Metals (cont) 












Nickel 

<14 

r <8 

<7 

<7 

<8 

<7 

<9 

r <7 

<8 

<8 

r <7 

Potassium 

360 

570 

310 

370 

790 

270 

1200 

2100 * 

770 

910 

240 

Selenium 

<6 

<3 

<3 

<3 

<3 

<3 

<4 

<3 

<3 

<3 

<3 

Silver 

<6 

<3 

<3 

<3 

<3 

<3 

<4 

1 <3 

<3 

<3 

<3 

Sodium 

470 

3300 

2300 

2800 

4800 

3300 

12000 * 

10000 

5300 

5300 

2000 

Thallium 

<3 

<2 

<1 

<1 

<2 

<1 

<2 

<1 

<2 

<2 

<1 

Vanadium 

11 * 

2.8 

2.6 

1.7 

3.5 

<1 

4.4 

12 * 

4.4 

5.8 

<1 

Zinc 

<14 

<25 

<23 

<22 

<25 

<7 

<9 

13 

<8 

<8 

<23 

Other Parameters 












Percent Solids 

36 

63 

70 

71 

63 

75 

55 

71 

62 

66 

70 

Total organic carbon 

170 

18000 

5700 

30000 

34000 

4000 

14000 

38000 

9000 

16000 

6000 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 



Table F-6. KSC Background raw data for sediment locations. 



SJB02 

SJML02 

IRL001 

IRL002 

SR3-D1 

SR3-D2 

BCE012 

BCE004 

BCW15 


06/10/1998 

06/11/1998 

06/17/1998 

06/17/1998 

06/17/98 

06/17/1998 

06/24/1998 

06/24/1998 

6/25/98 







duplicate 





duplicate 

Organochlorlne pesticides ( 8081 ) 












4,4' - DDD 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

4,4’ - DDE 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

4,4’ • DDT 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Aldrin 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Alpha - BHC 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Beta • BHC 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 I 

Chlordane, alpha 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Chlordane, gamma 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Chlordane (Total) 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Delta - BHC 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

DieWrin 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Endosulfan 1 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Endosutfan II (beta) 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Endosulfan Sulfate 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Endrin 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4,8 

<5.2 

<4.3 

<4.3 

Endrin Aldehyde 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Endrin Ketone 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Gamma - BHC (Lindane) i 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Heptachlor 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Heptachlor Epoxlde(a) 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Heptachlor Epoxlde(b) 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Isodrln 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Methoxychlor 

<4.9 

<5.1 

<4.5 

<5.5 

<4,4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Mirex 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Toxaphene 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.1 

<4.8 

' <4.8 

<5.2 

<4.3 

<4.3 

Aroclors (8082) 












PCB-1016/1242 

<49 

<51 

<45 

<55 

<44 

<41 

<48 

<48 

<52 

<43 

<43 

PCB-1221 

<49 

<51 

<45 

<55 

<44 

<41 

<48 

<48 

<52 

<43 

<43 

PCB-1232 

<49 

<51 

<45 

<55 

<44 

<41 

<48 

<48 

<52 

<43 

<43 

PCB-1248 

<49 

<51 

<45 

<55 

<44 

<41 

<48 

<48 

<52 

<43 

<43 

PCB-1254 

<49 

<51 

<45 

<55 

<44 

<44 

<48 

<48 

<52 

<43 

<43 

PCB-1260 

<49 

<51 

<45 

<55 

<44 

<41 

<48 

<48 

<52 

<43 

<43 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



SJB02 

SJML02 

IRL001 

IRLQ02 

SR3-D1 

06/17/98 

SR3-D2 

BCE012 

BCE004 

BCW15 

6/25/98 

06/10/1998 

06/11/1990 

06/17/1998 

06/17/1998 

06/17/1998 

06/24/1998 

06/24/1998 







duplicate 





duplicate 

Chlorinated Herbicides (8151) 












2«(2,4 t 5*TrichkKophefK)xy)propionlc acid (2,4,5 - 
TP) (Silvex) 

<15 

<15 

<14 

<17 

<14 

<12 

<15 

<15 

<16 

<13 

<13 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 - T) 

<15 

<15 

<14 

<17 

<14 

<12 

<15 



<15 

<16 

<13 

<13 

2,4-Dichlorophenoxy acetic acid (2,4 - D) 

<15 

<15 

<14 

<17 

<14 

<14 

<15 

<15 

<16 

<13 

<13 

3,5-DCBA 

<15 

<15 

<14 

<17 

<14 

<14 

<15 

<15 

<16 

<13 

<13 

4-{2,4-Dichtorophenoxy)butyric acid (2,4 - DB) 

<15 

<15 

<14 

<17 

<14 

<14 

<15 

<15 

<16 

<13 

<13 i 

4 - Nitropbenol 

<15 

<15 

<14 

<17 

<14 

<14 

<15 

<15 

<16 

<13 

<13 

Acifluorten 

<15 

<15 

<14 

<17 

<14 

<14 

<15 

<15 

<16 

<13 

<13 

Bentazon 

<15 

<15 

<14 

<17 

<14 

<14 

<15 

<15 

<16 

<13 

<13 

Chloramben 

<15 

<15 

<14 

<17 

<14 

<14 

<15 

<15 

<16 

<13 

<13 

Dacthal 

<15 

<15 

<14 

<17 

<14 

<12 

<15 

<15 

<16 

<13 

<13 

Daiapon 

<15 

<15 

<14 

<17 

<14 

<12 

<15 

<15 

<16 

<13 

<13 

Dicamba 

<15 

<15 

<14 

<17 

<14 

<14 

<15 

<15 

<16 

<13 

<13 

Dichloroprop [2-(2,4-Dichlorophenoxy)proponic 
acid] 

<15 

<15 

<14 

<17 

<14 

<12 

<15 

<15 

<16 

<13 

<13 

Dinoseb 

<15 

<15 

<14 

<17 

<14 

<12 

<15 

<15 

<16 

<13 

<13 

MCPA 

<150 

<150 

<140 

<170 

<140 

<120 

<150 

<150 

<160 

<130 

<130 

MCPP 

<150 

<150 

<140 

<170 

<140 

<140 

<150 

<150 

<160 

<130 

<130 

Pentachlorophenoi 

<15 

<15 

<14 

<17 

<14 

<12 

<15 

<15 

<16 

<13 

<13 

Pidofam 

<15 

<15 

<14 

<17 

<14 

<12 

<15 

<15 

<16 

<13 

<13 

Polyaromatic Hydrocarbons (8310) 












1 - Methylnaphthalene 

<25 

<26 

r <23 

<28 

<23 

<21 

<25 

<25 

<26 

<22 

r <22 

2 ' Methylnaphthalene 

<25 

<26 

<23 

<28 

<23 

<21 

140 

<25 

<26 

<22 

<22 

Acenaphthene 

<25 

<26 

<23 

<28 

<23 

<23 

<25 

<25 

<26 

<22 

<22 

Acenaphthylene 

<4.9 

<5.1 

<4.5 

<5.5 

<4.4 

<4.4 

<4.8 

<4.8 

<5.2 

<4.3 

<4.3 

Anthracene 

<25 

<26 

<23 

<28 

<23 

<23 

<25 

<25 

<27 

<22 

<22 

Benzo(a)anthracene 

<2.5 

<2.6 1 

<2.3 

<2.8 

<2.3 

<2.3 

<2.5 

<2.5 

<2.6 

<2.2 

<2.2 

Benzo(a)pyrene 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<2 

<3 

Benzo(b)fl uoranthene 

<4 

<5 

<4 

<5 

<4 

<4 

<4 

<4 

<5 

<4 

<4 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



SJB02 

SJML02 

IRL001 

IRL002 

SR3-D1 

SR3-D2 

BCE012 

BCE004 

BCW15 


06/10/1998 

06/11/1998 

06/17/1998 

06/17/1998 

06/17/98 

06/17/1998 

06/24/1998 

06/24/1998 

6/25/98 







duplicate 





duplicate 

Polyaromatic Hydrocarbons (8310) (cont). 
























Benzo(g,h,i)perylene 

<5 

<5.1 

<4.6 

<5.6 

<4.5 

<4.5 

<4.9 

! <4.9 

<5.3 

<4.3 

<4.3 

Benzo(k)fluoranthene 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<2 

<3 

Chrysene 

<2.5 

<2.6 

<2.3 

<2.8 

<2.3 

<2.3 

<2.5 

<2.5 

<2.6 

<2.2 

<2.2 

Dibenzo(a,h)anthracene 

<5 

<5.1 

<4.6 

<5.6 

<4.5 

<4.5 

<4.9 

<4.9 

<5.3 

<4.3 

<4.3 

Fluoranthene 

<5 

<5.1 

<4.6 

<5.6 

<4.5 

<4.2 

<4.9 

<4.9 

<5.3 

<4.3 

<4.3 

Fluorene 

<5 

<5.1 

<4.6 

<5.6 

<4.5 

<4.2 

<4.9 

<4.9 

<5.3 

<4.3 

<4.3 

lndeno(1 ,2,3‘Cd)pyrene 

<2.5 

<2.6 

<2.3 

<2.8 

<2.3 

<2.1 

<2.5 

<2.5 

<2.6 

<2.2 

<2.2 

Naphthalene 

<25 

<26 

<23 

<28 

54 

241 

47 

<25 

<26 

<22 

<22 

Phenanthrene 

<2.5 

10 

<2.3 

<2.8 

<2.3 

<2.1 

<2.5 

<2.5 

<2.6 

<2.2 

<2.2 

Pyrene 

<2.5 

15 

<2.3 

<2.8 

<2.3 

<2.1 

<2.5 

<2.5 

<2.6 

<2.2 

<2.2 

Surrogates 












2,4.5.6-TCtoX — — H 

69 

68 

71 

58 

72 

r 62 

75 

55 

65 

75 

66 

DBC 

105 

107 

130 

119 

130 

119 

150 

107 

118 

110 

120 

2,4-DCAA 

112 

96 

72 

88 

80 

80 

80 

120 

96 

40 

104 

p-terphenyt 

82 

83 

89 

89 

95 

85 

86 

72 

101 

82 

76 

[ Metals 












Aluminum 

1100 

2300 

1300 

1400 

640 

720 

500 

1300 

1900 

750 

700 

Antimony 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<3 

<2 

<3 

Arsenic 

1.3 1 

0.9 1 

<0.7 

<0.8 

<0.7 

<0.7 

0.9 

<0.7 

<0.8 

2.3 

1.8 

Barium 

<30 

<31 

<27 

<33 

<27 

<27 

<29 

<29 

<32 

<26 

<26 

Beryllium 

<1 

<2 

<1 

<2 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

Cadmium 

<1 

<2 

<1 

<2 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

Calcium 

96000 

<38 

970 

32000 

16000 

24000 

180000 

3700 

4100 

140000 

130000 

Chromium 

3.7 

6 

2.6 

CM 

1.9 

2 

<1 

3 

4.4 

1.8 

1.7 

Cobalt 

<7 

<8 

<7 

<8 

<7 

<7 

<7 

<7 

<8 

<6 

<6 

Copper 

<7 

<8 

<7 

<8 

<7 

<7 

<7 

<1 

<2 

1.8 

1.6 

Iron 

1400 

2800 

480 

1100 

590 

590 

500 

1200 

1700 

690 

640 

Lead 

4.8 

2.3 

<1 

1.8 

<1 

<1 

1.9 

ra 

1.9 

2.7 

2.5 

Magnesium 

1500 

3800 

810 

1800 

880 

680 

280 

1400 

1900 

540 

570 

Manganese 

21 

32 

5.1 

8 

3 

3 

3.5 

7 

10 

4.9 

4.6 

Mercury 

<0.01 

<0.02 

<0.01 

<0.02 

<0.01 

<0.01 

<0.01 

<0.01 

<0.02 

<0.01 

<0.01 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



SJB02 

SJML02 

IRL001 

IRL002 

SR3-D1 

SR3-D2 

BCE012 

BCE004 

BCW15 


06/10/1998 

06/11/1998 

06/17/1998 

06/17/1998 

06/17/98 

06/17/1998 

06/24/1998 

06/24/1998 

6/25/98 







duplicate 





duplicate 

Metals (cont) 












Nickel 

<7 

<8 

<7 

<8 

<7 

<6 

<7 

<7 

<8 

<6 

<6 

Potassium 

600 

1100 

450 

820 

400 

350 

140 

500 

570 

440 

460 

Selenium 

<3 

<3 

<3 

<3 

<3 

<2 

<3 

<3 

<3 

<2 

<3 

Silver 

<3 

<3 

<3 

<3 

<3 

<2 

3.4 

<3 

<3 

2.7 

3 

Sodium 

3400 

5700 

3300 

6700 

4300 

2800 

2200 

3100 

2700 

3500 

3600 

Thallium 

<1 

<2 

<1 

<2 

<1 

<1 

<1 

<1 

<2 

<1 

<1 

Vanadium 

3.3 

6 

3 

3.5 

1.9 

1.9 

<1 

3.8 

4.1 

2.3 

2.1 

Zinc 

<24 

<8 

<7 

<8 

<7 

<6 

<7 

19 

<8 

<6 

<6 

Other Parameters 












Percent Solids 

f 67 

65 

73 

60 

r “ 74 

80 

68 

68 

63 

r 77 

77 

Total organic carbon 

30000 

18000 

11000 

22000 

22000 

>26700 

26700 

12400 

21500 

8510 

>26700 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



BCW014 

HPC001 

MOC021 


06/25/1998 

06/24/98 

06/25/1998 




duplicate 


Orga nochlorine pesticides (8081) 





4,4’ - DDD 

<4.7 

<5.1 

<4.8 

<4.7 

4,4’ - DDE 

<4.7 

<5.1 

<4.8 

<4.7 

4,4’ * DDT 

<4.7 

<5.1 

<4.8 

<4.7 

Aldrin 

<4.7 

<5.1 

<4.8 

<4.7 

Alpha * BHC 

<4.7 

<5.1 

<4.8 

<4.7 

Beta - BHC 

<4.7 

<5.1 

<4.8 

<4.7 

Chlordane, alpha 

<4.7 

<5.1 

<4.8 

<4.7 

Chlordane, gamma 

<4.7 

<5.1 

<4.8 

<4.7 

Chlordane (Total) 

<4.7 

<5.1 

<4.8 

<4.7 

Delta - BHC 

<4.7 

<5.1 

<4.8 

<4.7 

Dieldrin 

<4.7 

<5.1 

<4.8 

<4.7 

Endosulfan 1 

<4.7 

<5.1 

<4.8 

<4.7 

Endosulfan II (beta) 

<4.7 

<5.1 

<4.8 

<4.7 

Endosulfan Sulfate 

<4.7 

<5.1 

<4.8 

<4.7 

Endrin 

<4.7 

<5.1 

<4.8 

<4.7 

Endrin Aldehyde 

<4.7 

<5.1 

<4.8 

<4.7 

Endrin Ketone 

<4.7 

<5.1 

<4.8 

<4.7 

Gamma - BHC (Lindane) 

<4.7 

<5.1 

<4.8 

<4.7 

Heptachlor 

<4.7 

<5.1 

<4.8 

<4.7 

Heptachlor Epoxide(a) 

<4.7 

<5.1 

<4.8 

<4.7 

Heptachlor Epoxide(b) 

<4.7 

<5.1 

<4.8 

<4.7 

Isodrin 

<4.7 

<5.1 

<4.8 

<4.7 

Methoxychlor 

<4.7 

<5.1 

<4.8 

<4.7 1 

Mtrex 

<4.7 

<5.1 

<4.8 

<4.7 

Toxaphene 

<4.7 

<5.1 

<4.8 

<4.7 

Aroclors (8082) 





PCB-1016/1242 

<47 

<51 

<48 

<47 

PCB-1221 

<47 

<51 

<48 

<47 

PCB-1232 

<47 

<51 

<48 

<47 

PCB-1248 

<47 

<51 

<48 

<47 

PCB-1254 

<47 

<51 

<48 

<47 

PCB-1260 

<47 

<51 

<48 

<47 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 















































































Table F-6. KSC Background raw data for sediment locations. 



BCW014 

HPC001 

MOC021 


06/25/1998 

06/24/98 

06/25/1998 




duplicate 


Chlorinated Herbicides (8151) 





2-{2,43“Trichlorophenoxy)propionjc acid (2,4,5 - 
TP) (Silvex) 

<14 

<15 

<14 

<14 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 - T) 

<14 

<15 

<14 

<14 

2,4-bichlofOphenoxy acetic acid (2,4 - 0) 

<14 

<15 

<14 

<14 

3,5-DCBA 

<14 

<15 

<14 

<14 

4-(2,4-DichlOfophenoxy)butyric acid (2,4 - DB) 

<14 

<15 

<14 

<14 

4 * Nitrophenol 

<14 

<15 

<14 

<14 

Acitiuorten 

<14 

<15 

<14 

<14 

Bentazon 

<14 

<15 

<14 

<14 

Chloramben 

<14 

<15 

<14 

<14 

Oacthal 

<14 

<15 

<14 

<14 

Dalapon 

<14 

<15 

<14 

<14 

Dicamba 

<14 

<15 

<14 

<14 

Dichloroprop (2-(2,4-Dichlorophenoxy)proponic 
acid] 

<14 

<15 

<14 

<14 

Dinoseb 

<14 

<15 

<14 

<14 

MCPA 

<140 

<150 

<140 

<140 I 

MCPP 

<140 

<150 

<140 

<140 

Pentachlorophenoi 

<14 

<15 

<14 

<14 

Pidoram 

<14 

<15 

<14 

<14 

Polyaromatic Hydrocarbons (8310) 





1 - Methylnaphthalene 

<24 

<26 

<24 

<24 

2 * Methylnaphthalene 

<24 

<26 

<24 

<24 


<24 

<26 

<24 

<24 


<4.7 

<5.1 

<4.8 

<4.7 

Anthracene 

<24 

<26 

<25 

<24 

Benzo(a)anthracene 

<2.4 

<2.6 

<2.4 

<2.4 

Benzo(a)pyrene 

<3 

<3 

<3 

<3 

Benzo(b)ffuoranthene 

<4 

<5 

<4 

<4 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Table F-6. KSC Background raw data for sediment locations. 



BCW014 

HPC001 

MOC021 


06/25/1 998 

06/24/98 

06/25/1998 




duplicate 


Polyaromatic Hydrocarbons (8310) (cont) 





Ben 2 o(g,h,i)perylene 

<4.8 

<5.1 

<4.8 

<4.8 

Benzo(k)fluoranthene 

<3 

<3 

<3 

<3 

Chrysene 

<2.4 

<2.6 

<2.4 

<2.4 

Dibenzo(a ,h)anthracene 

<4.8 

<5.1 

<4.8 

<4.8 

Fluoranthene 

<4.8 

<5.1 

<4.8 

<4.8 

Fluorene 

<4.8 

<5.1 

<4.8 

<4.8 

lndeno(1 ,2,3-cd)pyrene 

<2.4 

<2.6 

<2.4 

<2.4 

Naphthalene 

<24 

<26 

<24 

<24 

Phenanthrene 

<2.4 

<2.6 

<2.4 

<2.4 

Pyrene 

<2.4 

<2.6 

<2.4 

<2.4 

Surrogates 





2,4,5,6-TCMX 

96 

62 

55 

60 

DBC 

109 

132 

110 

110 

2,4-DCAA 

80 

72 

92 

72 

p-terphenyl 

67 

82 

89 

79 

Metals 





Aluminum 

880 

1500 

1300 

r 340 

Antimony 

<3 

<3 

<3 

<3 

Arsenic 

<0.7 

2 

2.3 

<0.7 

Barium 

<28 

<31 

<29 

<28 

Beryllium 

<1 

<2 

<1 

<1 

Cadmium 

<1 

<2 

<1 

<1 

Calcium 

4000 


160000 

3000 

Chromium 

2 

3.2 

2.6 

<1 

Cobalt 

<7 

<8 

<7 

<7 

Copper 

<1 

3.4 

3 

<1 

Iron 


1500 

1200 

310 

Lead 

<i 

2.9 

3 

2.1 

Magnesium 

930 

1300 

1000 

510 

Manganese 

4.8 

9 

8.1 

4.7 

Mercury 

<0.01 

<0.02 

<0.01 

<0.01 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 





































































Table F-6. KSC Background raw data for sediment locations. 



BCW014 

HPC001 

MOC021 


06/25/1998 

06/24/98 

06/25/1 998 




duplicate 


Metals (cortt) 





Nickel 

<7 

<8 

r <7 

<7 

Potassium 

370 

680 

650 

230 

Selenium 

<3 

<3 

<3 

<3 

Silver 

<3 

<3 

3 

<3 

Sodium 

3100 

2900 

3300 

3100 

Thallium 

<1 

<2 

<1 

<1 

Vanadium 

1.8 

2.8 

2.3 

1.6 

Zinc 

<7 

8.3 

<7 

<7 

Other Parameters 





Percent Solids 

70 

65 

r 69 

r 70 

Total organic carbon 

11900 

20000 

>26700 

>26700 


01 

ro 


I = value is between the Method Detection Limit and the Practical 
Quantitation Limit. 

* = value is an outlier and not used in the analysis to deveop 
the KSC Background screening values. 
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Abstract 


This appendix provides a summary of the KSC Baseline Chemical 
Characterization Database. Emphasis is placed on sampling and analytical 
procedures, data collection efficiency, chain of custody record keeping, and 
overall data quality and validity. The project specific database includes 42073 
data points out of an expected 42076. This represents a 99.99% data collection 
efficiency. All field methods utilized during sample collection followed procedures 
described in the contractor laboratory Florida DEP approved Quality Assurance 
Plan. In addition, groundwater sampling was conducted in compliance with 
NASA/KSC Sampling and Analysis Plan for RCRA Facility Investigations. All 
samples were analyzed utilizing appropriate EPA approved methods and all 
sample holding times were met. Chain of custody records were maintained 
throughout the project. Date entry errors were found on four Chain of Custody 
sheets, but no unusual data were reported for the sampling events in question. 
Signed laboratory reports were provided for each analytical event. Laboratory 
narratives were provided with laboratory reports. Results of equipment blank 
analyses indicate no significant procedural contamination of field samples. One 
equipment blank was reported to have organic contamination however all organic 
results for the field samples in question were reported as below detection. 

Results for method blank analyses indicated possible metal contamination in five 
sample runs. Low level sodium and calcium contamination did not meaningfully 
impact estimates of mean values. Aluminum contamination in the laboratory 
process may have produced a positive 4.25% bias in the mean concentration 
estimate for the coastal soil class. 

All laboratory blanks for the EPA 8081 , 8082, 8151 , and 8310 organic analyses 
were reported as below detection indicating no laboratory process contamination 
of organic samples. Assessment of surrogate and spike recovery data show the 
Laboratory had good quality control. Metal analyses were high quality with few 
problems noted. Matrix interferences were an issue in several coastal soil 
samples, which are known to be high in sodium, magnesium, calcium, chloride, 
and aluminum. Organic analyses displayed a greater degree of variability than 
metals, as expected with the more complex procedures and methodologies. 
Organic analyses results are in general of good quality. Sample collection and 
processing induced errors have little influence on estimates of mean 
concentrations in the different media or the calculations of screening levels. 
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1.0 Introduction 


The Kennedy Space Center Environmental Program Office (EPO) conducted a 
Baseline Chemical Characterization to define background concentrations of 
selected chemicals in the environment at the space center. The objective of the 
project was to create a data set describing ambient concentrations of metals, 
pesticides, herbicides and polycyclic aromatic hydrocarbons (PAH) in soils, 
sediments, surface waters and ground waters. These chemical data can be used 
in the decision-making and project development process for remediation 
activities, contamination assessments, ecological risk determinations, ecological 
research, and other regulatory and NEPA activities. This document provides a 
review and assessment of field and laboratory data generation processes. The 
assessment evaluates the extent to which the data set satisfies the overall 
project objective of defining baseline conditions in the four media. 


1 .1 Data Quality Objectives 

Definition of data quality objectives is recognized as the single most important 
aspect of any data collection activity (Keith, 1991). Without clear data quality 
objectives and good planning, data may be unusable no matter how good the 
field crews or laboratories perform. The goal of this project was to create a 
statistically valid data set, describing as realistically as possible within cost 
considerations, the baseline or ambient chemical concentrations of metals, 
pesticides, herbicides and PAH in soil, sediment, surface water and groundwater 
of KSC. Data quality objectives established prior to project initiation included: 

• Environmental samples must be collected in locations free from past KSC 
operational activities in a fashion (stratified) that optimizes data utility and 
enhances knowledge about KSC conditions. 

• Data must be collected that is statistically robust and scientifically meaningful 
so a valid estimate of the mean chemical concentration in background media 
can be developed. 

• Field and laboratory procedures and processes must be conducted under a 
Florida approved Comprehensive Quality Assurance Program and 
documented according to approved and accredited methods. 

• Chain of custody records must be maintained, field sampling equipment and 
sample containers must be free from contamination, equipment to perform 
analyses must be rigorously calibrated and readily available. 

• Personnel must show competence to perform the tests, 

• A computerized data management system must be in place to allow for the 
electronic transfer of data, eliminating potential data entry errors. 
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1 .2 Laboratory Qualifications 

The contractor laboratory selected to conduct field sampling and laboratory 
analyses for this project was Environmental Conservation Laboratories, Inc. 
(ENCO) of Orlando Florida. ENCO is a full service laboratory that operates 
under approved Florida Department of Environmental Protection Standard 
Operating Procedures for Laboratory Operations and Sample Collection 
Activities. Their Comprehensive QA Plan is # 960038. In addition to the Florida 
State certification, ENCO participates in the USEPA Water Pollution (WP) 
proficiency program twice a year and the American Association for Laboratory 
Accreditation for non-water matrices. A detailed description of the ENCO Quality 
Control and Quality Assurance procedures can be found in the Environmental 
Conservation Laboratories, Inc. Quality Assurance Program Plan (Inman, 1997 
with annual updates). 


2.0 Overall Measurement Systems 

2.1 Field Sampling 

2.1.1 Sample Site Selection 

Sample site selection was defined based on statistical sampling theory that 
included a stratified design by media type (Cochran, 1953; Sokal and 
Rohlf,1969). Sampling was to provide data of sufficient quality and quantity to 
satisfy possible future statistical test requirements. Media (soil, groundwater, 
surface water, and sediments) were stratified according to unique features of 
each media type based on existing knowledge of the KSC area. All sample sites 
were located away from industrial activities with a minimal history of disturbance 
by man. The history of activity was determined by examining historical aerial 
photography (1943-1996) for KSC in combination with current land use maps and 
GIS layers. GIS data included information on soils, vegetation types, and 
groundwater systems. Once sample sites were selected and locations were 
identified in the field, coordinates were obtained using a Trimble Pathfinder 
Professional Global Positioning System using real-time differential-correction 
procedures (Trimble Navigation Limited, 1994). This method has been shown to 
be accurate in the X,Y plane to less than one meter for the KSC area. 


2.1.2 Sample Sizes 

Determination of sample size in each strata was based on the law of diminishing 
returns and cost (Levin and Rubin, 1980). The best sample number is defined as 
the largest that can be achieved economically given that the precision of the 
estimate of the mean increases with sample size. In addition, the standard error 
of the mean decreases in proportion to the square root of the sample number. 

For example, an increase in sample size from 10 to 20 reduces the standard 
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error (and the width of the confidence limits) by approximately one third (Levin 
and Ruben, 1980). To achieve another one third reduction in the width of the 
confidence limits would require a sample size of about 45, more than doubling 
the cost of laboratory analysis and significantly increasing field sampling 
requirements. 

Based on existing knowledge, media types were stratified as follows, soils (10), 
surface water (2), sediment class (2) and groundwater (4). For soils, surface 
waters, and sediments, the sample size per strata was set at 20. This sample 
size provided statistically robust results and a quality estimate of mean values 
within cost limitations of the project. Because of cost associated with 
groundwater well installation, the sample number was limited to 10 per strata. 
For groundwater sampling, a vertical stratification was also requested and an 
additional 1 1 wells were installed to accommodate sampling from different 
depths. This produced 51 groundwater samples. 


2.1.3 Sample Collection Efficiency 

All field sampling activities followed protocols described in the ENCO Florida 
State approved Quality Assurance Plan. LSSC staff determined all sample site 
selections and accompanied ENCO staff during all sampling events for soils, 
surface waters, and sediments, verifying use of proper procedures. In addition, a 
meeting was held with a KSC Remediation Site contractor to ensure groundwater 
well sampling was conducted in the same fashion as ongoing and planned 
remediation sampling. These procedures are defined in the NASA/KSC Sampling 
and Analysis Plan for RCRA Facility Investigations at Kennedy Space Center, 
Florida and Cape Canaveral Air Station, Florida, Volume 4 (NASA, 1 996) 

Results of sampling activities are summarized in Tables F.1 and F.2, which 
describe expected and actual number of samples by parameter for each media 
type. Data collection success for this survey was very high, at greater than 
99.99%. For soils, 200 samples and 20 duplicates were collected producing a 
total of 220 data points per parameter. One bulk density and one pH sample 
were lost during sample processing. This resulted in a total of 23098 
measurements out of an expected 23100 (99.99%). A total of 40 sediment 
samples sites were sampled with the inclusion of 6 duplicates. All 4738 (100%) 
sediment parameters were collected. Surface water sampling was conducted at 
40 stations. There were 6 duplicates and one equipment blank for a total of 47 
possible samples. Dissolved oxygen, pH and specific conductivity were collected 
at the 40 surface water stations with no field duplication. Surface water sampling 
produced 4531 measurements. Groundwater sampling was conducted at 51 well 
locations. Field crews collected six duplicate samples and 24 equipment blanks 
for a total of 81 samples. The turbidity value for one well was not recorded, 
producing 7706 possible measurements out of an expected 7707 (99.99%). 
Overall sampling success was very high. 
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2.1.4 Equipment Blanks 

During the sampling program 25 equipment blanks were processed to test the 
possibility of procedure induced contamination of samples. Results for all 
parameters observed above detection limits in equipment blanks are presented 
in Table F.3. For sample OR3879, several organic compounds were reported in 
concentrations above the detection limit in the equipment blank, however the 
same compounds were reported as below detection in the associated 
groundwater samples. Therefore, possible equipment contamination had no 
meaningful influence on the sample data. 

Detectable values of chlorides were observed in equipment blanks for OR3706, 
OR3836, and OR4456. Equipment Blank values were below 95 mg/I. Sample 
results for these three stations ranged between 3300 and 7500 mg/I limiting 
possible contamination effects to less than 1 .5%. 

Three metals, copper, lead and zinc were reported as present in the equipment 
blank for sample OR3890. Reported sample results for these metals were all 
below detection. Based on the Equipment Blank analysis, significant sample 
contamination did not occur during field operations. 


2.2 Laboratory Performance 
2.2.1 Holding Times 

Review of the database information on time elapsed between sample collection, 
processing, and analysis indicates that all samples were processed within 
required method specific holding times. There are no issues associated with 
laboratory sample processing rates for the Baseline Chemical Characterization 
survey. 


2.2.2 Laboratory Blanks 

Results of method blank analyses are presented in Table 4. Laboratory blank 
detects were observed in five sample runs for metals. No lab blank detections 
were reported for the EPA 8081 , 8082, 8310 or 8151 organic analyses methods. 

In soil sample report OR2540 sodium was detected at 28 mg/kg. Soil sample 
values for this report ranged between 9,300 and 56,000 mg/kg. The blank 
contamination level was below the level of significant digits recorded for the 
analysis and therefore had no meaningful impact on results. Similarly, calcium 
was observed in the soil sample lab blank for report OR2613 at 47 mg/kg. 
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Sample results ranged between 5100 and 6700 mg/kg and were not meaningfully 
influenced by the possible low level contamination. 

In report OR2613 aluminum was report in the lab blank as 69 mg/kg while the 
three coastal soil samples from the report were between 180 and 320 mg/kg. 

This possible error in 3 of the 23 total samples used to calculate the mean (282.6 
mg/kg) in the coastal soil class could produce a positive bias of up to 4.25 %. 

This possible positive bias in the mean value estimate is minor considering the 
large estimate of the standard deviation (262.7 mg/kg) for aluminum. Calcium 
was also reported present in the lab blank. 

Cadmium was reported in the laboratory blank for surface water laboratory 
reports OR2525 and OR3023. Cadmium concentrations in associated field 
samples were reported as below detection. Similarly, lead and zinc were 
reported in the laboratory blank for surface water report OR4986. The field 
sample results data for these stations were reported as below detection. 


2.2.3 Surrogate Recovery 

Surrogate recovery results, summarized by lab number and method, are 
presented in Table F.4. For the 268 surrogate analysis, 19 or 7% were found to 
be out side expected control limits. Eight of the 67 runs of the EPA 8081 
procedure for organochlorine pesticides were beyond control limits. One control 
limit violation was low and 7 were high suggesting a possible slight positive bias 
in the estimated mean values of organochlorine pesticides. The impact of this 
bias on statistical estimates of baseline values is minimal because nearly all 
parameters were reported as below detection in field samples. 

Two surrogate control limit violations were observed in the 67 lab runs using the 
EPA 8082 method for aroclors. Both violations were below the lower control limit 
for the method suggesting actual values could potentially be slightly higher than 
reported values. Impacts of this possible bias on this group of parameters is not 
significant because all field samples were reported as below detection. 

Nine of the surrogate control limits violations were associated with the 67 runs of 
the EPA 8151 analysis procedure for chlorinated herbicides. All nine of the out of 
limit recoveries were biased high suggesting estimated mean values for these 
parameters could be somewhat higher than true baseline concentrations. The 
importance of this to the Baseline Database is minimal since the majority of 
sample values for herbicides were reported as below detection. 

There were no surrogate recovery control limit violations for the EPA 8310 
method for polycyclic aromatic hydrocarbons. 
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2.2.4 Matrix Spikes (duplicate precision) 

Matrix spike duplicate analysis results are presented in Table F.4. Fifty-five of 
the 268 (20.5%) analyses had one or more parameters reported above the 
control limit. In most cases, the reported sample result values for these analyses 
were below detection and the poor precision displayed by the laboratory in 
analyzing duplicate matrix spikes had no influence on database quality. For the 
EPA Method 8081, 4,4-DDT, Heptachlor, Lindane, and Aldrin analysis were 
noted on one or more occasions as being outside desired control limits. In each 
case the associated field sample results were reported as below detection. 

All matrix spike duplicate analyses for the EPA Method 8082 were within the 
control limit, and there were no issues with precision for this procedure. 

Matrix spike duplicate data for the EPA Method 8151 indicated poor precision for 
2,4-D on soils laboratory report OR3429. Field sample results for all other 
parameters where precision was out of control limits were reported as below 
detection. There were no data quality impacts from poor laboratory precision on 
this EPA Method. Matrix spike duplicate data for EPA Method 831 0 were outside 
control limits for Naphthalene in soils laboratory reports OR2665 and OR3082. 

Interpretation of results for matrix spike duplicate analyses for metals procedures 
is confounded by the problem of matrix interferences with spike recoveries. The 
coastal environment of Florida with the associated high levels of sodium, 
chloride, magnesium, aluminum, and silica often result in uncontrolled 
interference with laboratory procedures. This problem introduces error in 
analyses and directly influences quantification of low concentration level 
recoveries. This in turn influences precision estimates. For this database, the 
poor matrix spike recoveries for sodium, calcium, magnesium and aluminum are 
considered inconsequential. Matrix spike RPD values beyond control limits for 
arsenic, barium, cadmium, chromium, iron, nickel and zinc are not significant 
because field sample values are reported as below detection on the laboratory 
reports. 


2.2.5 Spike Recoveries 

Spike recovery is one of the best indicators of laboratory procedure, equipment, 
and operator performance accuracy. Spike recovery analyses data are 
summarized in Figures F.1 . through F.41 . Figures are presented in alphabetical 
order. For this assessment, we considered spike recoveries to be acceptable if 
they were between 55 and 145% for organics and 65 and 135% for metals. If all 
recoveries fell within the range and the sampling distribution appeared normal 
(little skewness or kurtosis) the procedure was ranked as excellent. If a plot had 
less that 10% of values outside the control range and the sampling distribution 
appeared normal, it was ranked as good. A plot with between 10 and 20% of 
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values outside the control range was ranked fair. A rank of poor was assigned to 
any plot that had more than 20% of results outside the control limits. 

A summary of reported results is presented in Table F.5. Spike recovery for the 
surrogate 2,4-DCAA is presented in Figure F.2. Spike recovery was fair with 25 
of 266 samples being below the 55% lower limit and five values being above the 
145% upper limit. The sampling distribution appears slightly biased low by 
approximately 10%. These surrogate results are considered representative of 
the performance of sampling instruments and procedures for many organic 
analysis. Issues associated with the fair performance include matrix 
interferences and poor spike extraction due to tight bonding with materials in the 
sample. This may be especially problematic in soil and sediment spike 
recoveries where the introduced material is mixed with the complex soil matrix 
prior to extraction. 

Metals spike recovery rates were generally very good with fifteen being ranked 
as excellent (Table F.5) In contrast, only two of the organic recoveries ranked 
excellent. 


2.3 Reporting 

2.3.1 Chain of Custody Records 

Chain of custody record evaluation is presented in Table F.5. All records were 
maintained by ENCO staff during all phases of the baseline program. 

Examination of chain of custody data sheets revealed that signatures were 
present for sample bottle pick-up, sample check-in, and sample processing. 

Four data sheets were found to have data entry errors. These included mistakes 
in the date fields (wrong month), for the date of sampling and in the sample bottle 
check out signature field. In the case of the date issue the field personnel wrote 
that samples were collected in the eighth month instead of the ninth month. All 
other dates on the sheet were correct. 

Sample bottles and equipment were prepared and provided by the laboratory on 
an as needed basis. All sample bottle storage, when needed, was conducted at 
the Cape Dispensary building 49635, inside the security of CCAFS. These 
human errors in data entry were not associated with any unusual or inconsistent 
chemical data values. 


2.3.2 Narratives 

Laboratory narratives describing issues associated with sample collection and 
processing were provided to explain unusual results and procedures. The text 
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provided was often brief, lacking detail necessary to assess data issues. This 
resulted in the need to make many calls to the laboratory for additional 
information and clarification. 


2.3.3 Electronic Data Transfer 

This area represents the single weakest aspect of the overall project. Data were 
provided by ENCO in electronic format as requested. However, loss of the LSSC 
Database Administrators early in the project prior to completion of database 
development and loading produced many delays. In addition, discrepancies 
were found between the electronic data and the several hardcopy laboratory 
reports. This required extensive database review, data re-entry and verification 
to correct all problems. 


3.0 Summary 

Overall this chemical characterization provides a statistically rigorous data set 
describing mean background chemical concentration values for metals, 
herbicides, pesticides, and PAH in soils, sediments, surface water, and 
groundwater of KSC. A large number of parameters were found to be below 
detection limits of the EPA required methods. The spatially stratified approach to 
sampling with moderate to large sample sizes (n= 10-20) allows for definition of 
expected ranges of parameters within strata and provides a data set that can be 
used to characterize concentration difference between strata and potential 
contamination sites. Estimates of mean values, minimum values, maximum 
values, and standard deviations are representative of baseline conditions for 
these parameters in background areas of KSC at the time of sampling. The lack 
of temporal sampling within a media type precludes definition of seasonal 
variability that may be associated with changing environmental conditions such 
as rainfall patterns, severe storm events, wildfires, biological activity, and 
temperature. 

Field and laboratory performance on this project are considered good with the 
exception of the electronic data transfer procedure and onsite database 
development activities. Field and laboratory procedures introduced little error in 
the data as indicated by equipment and laboratory blanks and matrix spike 
recoveries. Chain-of-custody records were maintained with few human errors, 
Sample holding times were met and appropriate EPA methods were utilized in all 
analyses. Laboratory and field procedures followed Florida DEP and NASA 
approved procedures. Metals analysis were found to be of high quality with few 
exceptions. Organic analysis were more problematic due to procedural 
complexities; however, the majority of analyses were reported as below detection 
as would be expected in background areas of KSC and the Merritt Island 
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National Wildlife Refuge. One set of cation exchange capacity measurements for 
coastal soils were found to be an order of magnitude higher than previously 
measured values or values reported in the scientific literature for coastal soils. 
The laboratory was not able to identify a procedural cause for the error so data 
were excluded from analysis as not representative of background conditions. 
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Table G-1 . Summary of surface water and groundwater parameter collection efficiency for the 
KSC Baseline Chemical Characterization. The expected numbers include duplicate samples 
where appropriate. _____ 


Parameter Name 

Surface Water 



Groundwater 



Expected 

Collected 

Percent 

Expected 

Collected 

Percent 

1 - Methylnaphthalene 

47 

47 

100.00 

81 

81 

100.00 

2-(2,4,5-T richlorophenoxy)propionic acid 
(2,4,5 - TP) (Silvex) 

47 

47 

100.00 

81 

81 

100.00 

2 - Methyl naphthalene 

47 

47 

100.00 

81 

81 

100.00 

2,4,5,6-TCMX 

47 

47 

100.00 

81 

81 

100.00 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 * T) 

47 

47 

100.00 

81 

81 

100.00 

2,4-DCAA 

47 

47 

100.00 

81 

81 

100.00 

2,4-Dichiorophenoxy acetic acid (2,4 - D) 

47 

47 

100.00 

81 

81 

100.00 

3,5-DCBA 

47 

47 

100.00 

81 

81 

100.00 

4-(2,4-Dichlorophenoxy)butyric acid (2,4 - 
DB) 

47 

47 

100.00 

81 

81 

100.00 

4-(2-Methyi-4-chiorophenoxy) butyric acid 
(MCPP) 

47 

47 

100.00 

81 

81 

100.00 

4 - Nitrophenol 

47 

47 

100.00 

81 

81 

100.00 

4,4' - DDD 

47 

47 

100.00 

81 

81 

100.00 

4,4' - DDE 

47 

47 

100.00 

81 

81 

100.00 

4,4' - DDT 

47 

47 

100.00 

81 

81 

100.00 

Acenaphthene 

47 

47 

100.00 

81 

81 

100.00 

Acenaphthylene 

47 

47 

100.00 

81 

81 

100.00 

Acifluorfen 

47 

47 

100.00 

81 

81 

100.00 

Aldrin 

47 

47 

100.00 

81 

81 

100.00 

alpha - BHC 

47 

47 

100.00 

81 

81 

100.00 

Aluminum 

47 

47 

100.00 

81 

81 

100.00 

Anthracene 

47 

47 

100.00 

81 

81 

100.00 

Antimony 

47 

47 

100.00 

81 

81 

100.00 

Aroclor-1254 (noncarcinogenic) 

47 

47 

100.00 

81 

81 

100.00 

Arsenic (as carcinogen) 

47 

47 

100.00 

81 

81 

100.00 

Barium 

47 

47 

100.00 

81 

81 

100.00 

Bentazon 

47 

47 

100.00 

81 

81 

100.00 

Benzo(a)anthracene 

47 

47 

100.00 

81 

81 

100.00 

Benzo(a)pyrene 

47 

47 

100.00 

81 

81 

100.00 

Benzo(b)fluoranthene 

47 

47 

100.00 

81 

81 

100.00 

Benzo(g,h,i)perylene 

47 

47 

100.00 

81 

81 

100.00 

Benzo(k)fluoranthene 

47 

47 

100.00 

81 

81 

100.00 

Beryllium 

47 

47 

100.00 

81 

81 

100.00 

beta - BHC 

47 

47 

100.00 

81 

81 

100.00 

Bulk Density 

NA 

NA 

NA 

NA 

NA 

NA 

Cadmium 

47 

47 

100.00 

81 

81 

100.00 

Calcium 

47 

47 

100.00 

81 

81 

100.00 

CEC (as Na) 

NA 

NA 

NA 

NA 

NA 

NA 

Chloramben 

47 

47 

100.00 

81 

81 

100.00 

Chlordane (Total) 

47 

47 

100.00 

81 

81 

100.00 

Chlordane, alpha or gamma 

47 

47 

100.00 

81 

81 

100.00 

Chloride, Total 

47 

47 

100.00 

81 

81 

100.00 

Chromium (total) 

47 

47 

100.00 

81 

81 

100.00 

Chrysene 

47 

47 

100.00 

81 

81 

100.00 

Cobalt 

47 

47 

100.00 

81 

81 

100.00 
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Table G-1. (cont.). 


Parameter Name 

Surface Water 



Groundwater 



Expected 

Collected 

Percent 

Expected 

Collected 

Percent 

Copper 

47 

47 

100.00 

81 

81 

100.00 

Dacthal 

47 

47 

100.00 

81 

81 

100.00 

Daiapon 

47 

47 

100.00 

81 

81 

100.00 

DBC 

47 

7 

100.00 

81 

81 

100.00 

delta - BHC 

47 

47 

100.00 

81 

81 

100.00 

Dibenz(a,h)anthracene 

47 

47 

100.00 

81 

81 

100.00 

Dicamba 

47 

47 

100.00 

81 

81 

100.00 

Dichloroprop [2-(2,4- 
Dichlorophenoxy)proponic acid] 

47 

47 

100.00 

81 

81 

100.00 

Dieldrin 

47 

47 

100.00 

81 

81 

100.00 

Dinoseb 

47 

47 

100.00 

81 

81 

100.00 

Dissolved Oxygen 

40 

40 

100.00 

51 

51 

100.00 

Endosuifan 1 

47 

47 

100.00 

81 

81 

100.00 

Endosulfan 11 (beta) 

47 

47 

100.00 

81 

81 

100.00 

Endosuifan sulfate 

47 

47 

100.00 

81 

81 

100.00 

Endrin 

47 

47 

100.00 

81 

81 

100.00 

Endrin aldehyde 

47 

47 

100.00 

81 

81 

100.00 

Endrin Ketone 

47 

47 

100.00 

81 

81 

100.00 

Fluoranthene 

47 

47 

100.00 

81 

81 

100.00 

Fluorene 

47 

47 

100.00 

81 

81 

100.00 

gamma - BHC (Lindane) 

47 

47 

100.00 

81 

81 

100.00 

Heptachlor 

47 

47 

100.00 

81 

81 

100.00 

Heptachlor Epoxide(a) 

47 

47 

100.00 

81 

81 

100.00 

Heptachlor Epoxide(b) 

47 

47 

100.00 

81 

81 

100.00 

lndeno(1 ,2,3-cd)pyrene 

47 

47 

100.00 

81 

81 

100.00 

Iron 

47 

47 

100.00 

81 

81 

100.00 

Isodrin 

47 

47 

100.00 

81 

81 

100.00 

Lead 

47 

47 

100.00 

81 

81 

100.00 

Magnesium 

47 

47 

100.00 

81 

81 

100.00 

Manganese 

47 

47 

100.00 

81 

81 

100.00 

MCPA 

47 

47 

100.00 

81 

81 

100.00 

Mercury (inorganic) 

47 

47 

100.00 

81 

81 

100.00 

Methoxychlor 

47 

47 

100.00 

81 

81 

100.00 

Mirex 

47 

47 

100.00 

81 

81 

100.00 

Naphthalene 

47 

47 

100.00 

81 

81 

100.00 

Nickel 

47 

47 

100.00 

81 

81 

100.00 

p-terphenyl 

47 

47 

100.00 

81 

81 

100.00 

PCB-1016/1242 

47 

47 

100.00 

81 

81 

100.00 

PCB-1221 

47 

47 

100.00 

81 

81 

100.00 

PCB-1232 

47 

47 

100.00 

81 

81 

100.00 

PCB-1248 

47 

47 

100.00 

81 

81 

100.00 

PCB-1260 

47 

47 

100.00 

81 

81 

100.00 

Pentachlorophenol 

47 

47 

100.00 

81 

81 

100.00 

Percent Solids 

NA 

NA 

NA 

NA 

NA 

NA 

pH 

40 

40 

100.00 

51 

51 

100.00 

Phenanthrene 

47 

47 

100.00 

81 

81 

100.00 

Pidoram 

47 

47 

100.00 

81 

81 

100.00 

Potassium 

47 

47 

100.00 

81 

81 

100.00 
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Table G-1. (cont.). 


Parameter Name 


Surface Water 



Groundwater 



Expected 

Collected 

Percent 

Expected 

Collected 

Percent 

Pyrene 

47 

47 

100.00 

81 

81 

100.00 

Resistivity 

NA 

NA 

NA 

NA 

NA 

NA 

Selenium 

47 

47 

100.00 

81 

81 

100.00 

Silver 

47 

47 

100.00 

81 

81 

100.00 

Sodium 

47 

47 

100.00 

81 

81 

100.00 

Spec Cond- Field 

40 

40 

100.00 

51 

51 

100.00 

Temp-field 

40 

40 

100.00 

51 

51 

100.00 

Texture (No.4) 

NA 

NA 

NA 

NA 

NA 

NA 

Texture (No. 10) 

NA 

NA 

NA 

NA 

NA 

NA 

Texture (No. 40) 

NA 

NA 

NA 

NA 

NA 

NA 

Texture (No. 60) 

NA 

NA 

NA 

NA 

NA 

NA 

Texture (No. 100) 

NA 

NA 

NA 

NA 

NA 

NA 

Texture (No. 200) 

NA 

NA 

NA 

NA 

NA 

NA 

Thallium 

47 

47 

100.00 

81 

81 

100.00 

Total Dissolved Solids, Filterable residue 

47 

47 

100.00 

81 

81 

100.00 

Total organic carbon 

47 

47 

100.00 

81 

81 

100.00 

Toxaphene 

47 

47 

100.00 

81 

81 

100.00 

Turbidity 

47 

47 

100.00 

51 

50 

98.04 

Vanadium 

47 

47 

100.00 

81 

81 

100.00 

Zinc 

47 

47 

100.00 

81 

81 

100.00 

Total Number 

4531 

4531 

100.00 

7707 

7706 

99.99 


NA = Not Analyzed 
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Table G-2. Summary of soil and sediment parameter collection efficiency for the KSC Baseline 
Chemical Characterization. The expected numbers include duplicate samples where appropriate. 

Parameter Name Soil Sediment 

Expected 

1 - Methyinaphthalene 220 


2-(2,4,5-Trichlorophenoxy)propionic acid 220 

(2,4,5 - TP) (Silvex) 

2 - Methyinaphthalene 220 

2,4,5,6-TCMX 220 

2,4,5-Trichlorophenoxy acetic acid (2,4,5 - T) 220 

2.4- DCAA 220 

2.4- Dichiorophenoxy acetic acid (2,4 - D) 220 

3.5- DCBA 220 

4-(2,4-Dichlorophenoxy)butyric acid (2,4 - 220 

DB) 

4-(2-Methyl-4-chlorophenoxy)butyric acid 220 

(MCPP) 

4 - Nitropheno! 220 

4,4’ - DDD 220 

4,4' -DDE 220 

4,4’ - DDT 220 

Acenaphthene 220 

Acenaphthylene 220 

Acifluorfen 220 

Aldrin 220 

alpha - BHC 220 

Aluminum 220 

Anthracene 220 

Antimony 220 

Aroclor-1254 (noncarcinogenic) 220 

Arsenic (as carcinogen) 220 

Barium 220 

Bentazon 220 

Benzo(a)anthracene 220 

Benzo(a)pyrene 220 

Benzo(b)fluoranthene 220 

Benzo(g,h,i)perylene 220 

Benzo(k)fluoranthene 220 

Beryllium 220 

beta - BHC 220 

Bulk Density 220 

Cadmium 220 

Calcium 220 

CEC (as Na) 220 

Chloramben 220 

Chlordane (T otal) 220 

Chlordane, alpha or gamma 220 

Chloride, Total NA 

Chromium (total) 220 

Chrysene 220 

Cobalt 220 

Copper 220 


Collected 

Percent 

Expected 

Collected 

Percent 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

219 

99.55 

NA 

NA 

NA 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

NA 

NA 

NA 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

NA 

NA 

NA 

NA 

NA 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 

220 

100.00 

46 

46 

100.00 
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Table G-2. (cont.). 


Parameter Name 


Soil 



Sediment 



Expected 

Collected 

Percent 

Expected 

Collected 

Percent 

Dacthal 

220 

220 

100.00 

46 

46 

100.00 

Daiapon 

220 

220 

100.00 

46 

46 

100.00 

DBC 

220 

220 

100.00 

46 

46 

100.00 

delta - BHC 

220 

220 

100.00 

46 

46 

100.00 

Dibenz(a,h)anthracene 

220 

220 

100.00 

46 

46 

100.00 

Dicamba 

220 

220 

100.00 

46 

46 

100.00 

Dichloroprop [2-(2,4- 

220 

220 

100.00 

46 

46 

100.00 

Dichlorophenoxy)proponic acid] 
Dieldrin 

220 

220 

100.00 

46 

46 

100.00 

Dinoseb 

220 

220 

100.00 

46 

46 

100.00 

Dissolved Oxygen 

NA 

NA 

NA 

NA 

NA 

NA 

Endosulfan 1 

220 

220 

100.00 

46 

46 

100.00 

Endosulfan II (beta) 

220 

220 

100.00 

46 

46 

100.00 

Endosulfan sulfate 

220 

220 

100.00 

46 

46 

100.00 

Endrin 

220 

220 

100.00 

46 

46 

100.00 

Endrin aldehyde 

220 

220 

100.00 

46 

46 

100.00 

Endrin Ketone 

220 

220 

100.00 

46 

46 

100.00 

Fluoranthene 

220 

220 

100.00 

46 

46 

100.00 

Fluorene 

220 

220 

100.00 

46 

46 

100.00 

gamma - BHC (Lindane) 

220 

220 

100.00 

46 

46 

100.00 

Heptachlor 

220 

220 

100.00 

46 

46 

100.00 

Heptachlor Epoxide(a) 

220 

220 

100.00 

46 

46 

100.00 

Heptachlor Epoxide(b) 

220 

220 

100.00 

46 

46 

100.00 

lndeno(1 ,2,3-cd)pyrene 

220 

220 

100.00 

46 

46 

100.00 

Iron 

220 

220 

100.00 

46 

46 

100.00 

Isodrin 

220 

220 

100.00 

46 

46 

100.00 

Lead 

220 

220 

100.00 

46 

46 

100.00 

Magnesium 

220 

220 

100.00 

46 

46 

100.00 

Manganese 

220 

220 

100.00 

46 

46 

100.00 

MCPA 

220 

220 

100.00 

46 

46 

100.00 

Mercury (inorganic) 

220 

220 

100.00 

46 

46 

100.00 

Methoxychlor 

220 

220 

100.00 

46 

46 

100.00 

Mirex 

220 

220 

100.00 

46 

46 

100.00 

Naphthalene 

220 

220 

100.00 

46 

46 

100.00 

Nickel 

220 

220 

100.00 

46 

46 

100.00 

p-terphenyl 

220 

220 

100.00 

46 

46 

100.00 

PCB-1016/1242 

220 

220 

100.00 

46 

46 

100.00 

PCB-1221 

220 

220 

100.00 

46 

46 

100.00 

PCB-1232 

220 

220 

100.00 

46 

46 

100.00 

PCB-1248 

220 

220 

100.00 

46 

46 

100.00 

PCB-1260 

220 

220 

100.00 

46 

46 

100.00 

Pentachlorophenol 

220 

220 

100.00 

46 

46 

100.00 

Percent Solids 

220 

220 

100.00 

46 

46 

100.00 

pH 

220 

219 

99.55 

46 

46 

100.00 

Phenanthrene 

220 

220 

100.00 

46 

46 

100.00 

Picloram 

220 

220 

100.00 

46 

46 

100.00 

Potassium 

220 

220 

100.00 

46 

46 

100.00 

Pyrene 

220 

220 

100.00 

46 

46 

100.00 


533 


Table G-2. (cont.) 


Parameter Name 


Soil 



Sediment 



Expected 

Collected 

Percent 

Expected 

Collected 

Percent 

Resistivity 

220 

220 

100.00 

46 

46 

100.00 

Selenium 

220 

220 

100.00 

46 

46 

100.00 

Silver 

220 

220 

100.00 

46 

46 

100.00 

Sodium 

220 

220 

100.00 

46 

46 

100.00 

Spec Cond-Field 

NA 

NA 

NA 

NA 

NA 

NA 

Temp-field 

NA 

NA 

NA 

NA 

NA 

NA 

Texture (No.4) 

220 

220 

100.00 

46 

46 

100.00 

Texture (No. 10) 

220 

220 

100.00 

46 

46 

100.00 

Texture (No. 40) 

220 

220 

100.00 

46 

46 

100.00 

Texture (No. 60) 

220 

220 

100.00 

46 

46 

100.00 

Texture (No. 100) 

220 

220 

100.00 

46 

46 

100.00 

Texture (No. 200) 

220 

220 

100.00 

46 

46 

100.00 

Thallium 

220 

220 

100.00 

46 

46 

100.00 

Total Dissolved Solids, Filterable residue 

NA 

NA 

NA 

NA 

NA 

NA 

Total organic carbon 

220 

220 

100.00 

46 

46 

100.00 

Toxaphene 

220 

220 

100.00 

46 

46 

100.00 

Turbidity 

NA 

NA 

NA 

NA 

NA 

NA 

Vanadium 

220 

220 

100.00 

46 

46 

100.00 

Zinc 

220 

220 

100.00 

46 

46 

100.00 

Total Number 

23100 

23098 

99.99 

4738 

4738 

100.00 

NA = Not Analyzed 
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Table G-3. Results of equipment blank analysis. Values presented are for all parameters 
reported above detection limits. All other parameters analyses results reported as below 
detection. 


Sample Number 

Chemical Name 

Concentration 

Units 

OR3706 

Chloride, Total 

4 

mg/L 

OR3836 

Chloride, Total 

92 

mg/L 

OR3836 

Total Dissolved Solids, Filterable residue 

40 

mg/L 

OR3879 

Benzo(a)anthracene 

0.09 

ug/L 

OR3879 

Benzo(a)pyrene 

0.14 

ug/L 

OR3879 

Chrysene 

0.16 

ug/L 

OR3879 

lndeno(1 ,2,3-cd)pyrene 

0.11 

ug/L 

OR3890 

Copper 

0.44 

mg/L 

OR3890 

Lead 

0.28 

mg/L 

OR3890 

Zinc 

1.9 

mg/L 

OR3955 

Total organic carbon 

8 

mg/L 

OR4456 

Chloride, Total 

6 

mg/L 
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Table G-4. Summary of laboratory test data for blanks, surrogate recoveries, and relative percent 
differences of matrix spike duplicates. 


Number 


OR2472 


OR2472 


OR2472 


OR2472 


OR2472 


OR2473 


OR2473 


OR2473 


OR2473 


OR2473 


OR2524 


OR2524 


OR2524 


OR2524 



Analysis 

Lab Blank 

Method 

Results 

8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


OR2525 


OR2525 


OR2525 


OR2525 


OR2525 


OR2540 


OR2540 


OR2540 


OR2540 


OR2540 


OR2559 


OR2559 


OR2559 


OR2559 


SO 8081 


8082 


8151 


8310 


METALS 




ND 


sodium 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 


Matrix Spike Relative Percent 
Difference 




8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

cadmium 


HIGH 


2,4-D, 2,4-DB RPD high. Sample 
values reported below detection. 


Calcium, Magnesium, Potassium, 
Sodium with matrix interference. Copper 
and iron RPD high. 


4,4-DDT RDP high. Sample reported 
below detection. 


2,4 D RDP high. Sample reported below 
detection. 



4,4-DDT RDP high. Sample reported 
below detection. 


2,4-D RDP high. Sample reported below 
detection. 



2,4-D, 2,4-DB RPD high. Samples 
reported below detection. 


Acenaphthene RPD high. Samples 
reported below detection. 



2,4 D RPD High. Sample value reported 
below detection. 



Dicamba RPD high. Sample value 
reported below detection. 
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Table G-4. (corit.). 


Lab Report Media 
Number 


OR2559 


OR2575 


OR2575 


OR2575 


OR2575 


OR2575 


OR2576 


OR2576 


OR2576 


OR2576 


OR2576 


Analysis 

Method 

Lab Blank 
Results 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



Matrix Spike Relative Percent 
Difference 


Aluminum, Iron, and Sodium matrix 
interference. Iron not detected in 
samples. 



2,4-D, and 2,4-DB RPD high. Samples 
reported below detection. 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


Heptachlor RPD high. Samples reported 
below detection. 


Dicamba RPD high. Samples reported 
below detection. 


Benzo(a)pyrene RPD high. Samples 
reported below detection. 


OR2592 


OR2592 


OR2592 


OR2592 


OR2592 


OR2593 


OR2593 


OR2593 


8081 


8082 


8151 


8310 


METALS 


SED 8081 


8082 





OR2613 


OR2613 


OR2613 


OR2613 


METALS 


aluminum, 

calcium 


Dicamba RPD high. Samples reported 
below detection. 


Benzo(a)pyrene RPD high. Samples 
reDorted below detection. 


Heptachlor RPD high. Sample values 
reported below detection. 


Benzo(a)pyrene RPD high. Sample 
values reported below detection. 


Magnesium RPD high. Matrix 
interference. 


OR2633 


OR2633 


OR2633 


OR2633 


Heptachlor RPD high. Sample values 
reported below detection. 























































































Table G-4. (cont.). 



Number 


OR2633 


OR2642 


OR2642 


OR2642 


OR2642 


OR2642 


OR2644 


OR2644 


OR2644 


OR2644 


OR2644 


OR2645 


OR2645 


OR2645 


OR2645 


OR2645 


OR2665 


OR2665 


OR2665 


OR2665 


OR2665 


OR2693 


OR2693 


OR2693 


OR2693 


OR2725 


OR2725 


OR2725 




Analysis 

Method 

Lab Blank 
Results 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 




8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



Matrix Spike Relative Percent 
Difference 



8081 

ND 

8082 

ND 

8151 

ND 




Calcium, Magnesium, Manganese, 
Potassium, and Sodium RPD high. 
Matrix interference. 



Dalpon RPD high. Sample values 
reported below detection. 





Dalapon RPD high. Samples reported 
below detection. 


RPD high. Naphthalene poor precision, 
Acenaphthene sample values reported 
below detection. 


Sodium, Aluminum, Calcium and Iron 
matrix interference. Iron not detected in 
sample. 



Dalpon RPD high. Sample values 
reported below detection. 


Naphthalene, Acenaphthene RPD high. 
Sample values reported below 
detection. 



538 

































































































Table G-4. (cont.). 


Lab Report Media 
Number 


OR2725 


OR2725 


OR2726 


OR2726 


OR2726 


OR2726 


OR2726 


OR2742 


OR2742 


OR2742 


OR2742 


OR2742 


OR2743 


OR2743 


OR2743 


OR2743 


OR2743 


OR2763 


OR2763 


OR2763 


OR2763 


OR2763 


OR2779 


OR2779 


OR2779 


OR2779 


OR2779 


OR2784 


OR2784 


OR2784 


OR2784 


OR2784 


OR2836 


OR2836 


OR2836 


OR2836 


Analysis 

Method 


0 


METALS 



8081 


8082 


8151 


8310 


METALS 


Lab Blank 
Results 


ND 


ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



Matrix Spike Relative Percent 
Difference 


Iron, Nickel RPD high. Samples 
reported below detection. 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 




Iron, Nickel RPD high. Samples 
reported below detection. 



Copper RPD hiqh. Poor precision. 



nan 


rene RPD hiqh. 


Calcium RPD hiqh. Poor precision. 



HIGH Dicamba RPD high. Sample values 
reported below detection. 


Calcium RPD hiqh. Poor precision. 



Dicamba RPD high. Sample values 
reported below detection. 
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Table G-4. (cont.). 
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Table G-4. (cont.). 


Number 


OR3024 


OR3024 


OR3024 


OR3024 


OR3069 I SO 


OR3069 


OR3069 




OR3069 


OR3069 


OR3082 


OR3082 


OR3082 


OR3082 


OR3082 


OR3251 


OR3251 


OR3251 


OR3251 


OR3251 


Analysis 

Method 

Lab Blank 
Results 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


Matrix Spike Relative Percent 
Difference 




2,4-D, Naphthalene, and Acenaphthene 
RPD high. Poor precision. 
Acenaphthene not detected in samples. 



8081 

ND 

8082" 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 




2,4-D, Naphthalene, and Acenaphthene 
RPD high. Poor precision. 
Acenaphthene not detected in samples. 


ND 


8081 


8082 


8151 


8310 


METALS 



HIGH 


HIGH 



OR3285 


OR3285 




OR3285 


OR3285 


OR3362 


OR3362 


OR3362 


OR3362 


OR3362 


OR3363 


OR3363 


OR3363 


OR3363 


OR3363 


8081 


8082 


8151 


8310 


METALS 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



2,4-D RPD high. Sample value reported 
below detection. 



2,4-D RPD high. Sample values 
reported below detection. 
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Table G-4. (cont.). 




Lab Report Media 
Number 


OR3429 


OR3429 


OR3429 


OR3429 


OR3491 


OR3491 


OR3491 



OR3491 


OR3491 


OR3492 


OR3492 


OR3492 


OR3492 


OR3492 


OR3564 


OR3564 


OR3564 


OR3564 


OR3564 


OR3584 


OR3584 


OR3584 


OR3584 


OR3584 


OR3629 


OR3629 


OR3629 


OR3629 


OR3629 


OR3634 


OR3634 


OR3634 


OR3634 


OR3634 



Analysis 

Lab Blank 

Method 

Results 

8082 

r nd 

8151 

ND 

8310 

ND 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8180 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


Matrix Spike Relative Percent 
Difference 


2,4-D RPD high. Poor precision. 


Calcium RPD high. Matrix interference. 




2,4,5-TP silvex RPD high. Sample 
values reported below detection. 


Naphthalene and Acenaphthene RPD 
high. Sample values reported below 
detection. 



2,4,5-TP silvex RPD high. Samples 
reported below detection. 


Naphthalene, Acaphthene RPD high. 
Samples reported below detection. 




2,4-DB RPD high. Samples reported 
below detection. 



2,4-DB RPD high. Samples reported 
below detection. 
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Table G-4. (cont.). 


Number 


OR3635 GW 


OR3635 


OR3635 


OR3635 


OR3635 


OR3660 


OR3660 


OR3660 


OR3660 


OR3660 


OR3681 


OR3681 


OR3681 


OR3681 


OR3681 


OR3706 


OR3706 


OR3706 


OR3706 


OR3706 



OR3717 


OR3717 


OR3717 


OR3718 


OR3718 


OR3718 


OR3718 


OR3718 


OR3737 


OR3737 


OR3737 


OR3737 


OR3737 


Analysis 

Method 

Lab Blank 
Results 

8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


Matrix Spike Relative Percent 
Difference 




Sodium RPD high. Matrix interference. 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



Naphthalene RPD high. Samples 
reported below detection. 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



Naphthalene RPD high. Samples 
reported below detection. 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



Naphthalene RPD high. Samples 
reported below detection. 


4,4-DDT, Gamma BHC Lindane RPD 
hiah. Samples reported below detection. 


Naphthalene RPD high. Samples 
reported below detection. 



543 



















































































































Table G-4. (cont. 


Lab Report Media 
Number 


OR3835 GW 


OR3835 


OR3835 


OR3835 


OR3835 


OR3836 GW 


OR3836 






Analysis 

Method 


8081 


8082 


8151 


8310 


METALS 



OR3879 GW 


OR3879 


OR3879 



OR3879 


OR3879 


OR3883 


OR3883 


OR3883 


■Sill 


OR3883 


OR3889 


OR3889 


OR3889 


OR3889 


OR3889 


OR3890 


OR3890 


OR3890 


OR3890 


E&HUSli 


OR3891 


OR3891 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 



8081 

ND 

8082 

ND 


Matrix Spike Relative Percent 

Difference 

4,4-DDT, Gamma BHC Lindane RPD 
high. Samples reported below detection. 



4,4-DDT, Gamma BHC Lindane RPD 
high. Samples reported below detection. 



Aldrin RPD high. Samples reported 
below detection. 


Dalapon, Dicamba, 2,4-D,2,4,5-TP 
silvex, 2,4-DB RPD high. Samples 
reported below detection. 



Aldrin RPD high. Samples reported 
below detection. 



All parameters RPD high. Samples 

reported below detection. 

Acenaphthene RPd high. Samples 
reported below detection. 



All parameters RPD high. Samples 

reported below detection. 

Acenaphthene RPD high. Samples 
reported below detection. 

























































































Table G-4. (cont.). 



Analysis 

Method 

Lab Blank 
Results 

8151 

ND 

8310 

ND 

METALS 

ND 


OR3955 


OR3955 


OR3955 


8081 


2 


8151 


8310 


METALS 


Matrix Spike Relative Percent 
Difference 


Dalapon, Dicamba, 2,4-D, 2,4,5-TP 
silvex, 2,4-DB RPD high. Samples 
reported below detection. 


Acenaphthene RPD high. Samples 
reported below detection. 


8081 

ND 

8082 

ND 

8151 

ND 

8310 

ND 

METALS 

ND 




All parameters RPD high. Samples 
reported below detection. 



8151 

ND 

8310 

ND 

METALS 

ND 



Dieldrin RPD high. Samples reported 
below detection. 



Dalapon RPD high. Samples reported 
below detection. 


Calcium RPD high. Samples reported 
below detection. 


HIGH 


HIGH 



Naphthalene, Acenaphthene RPD high. 
Samples reported below detection. 


ND 


ND 


ND 


ND 


lead, zinc 



Lead, Sodium, and Zinc RPD high. 
Sample value reported below detection. 
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Table G-4. (cont.). 


Lab Report 
Number 

Media 

Analysis 

Method 

Lab Blank 
Results 

Surrogate 

Recovery 

Matrix Spike Relative Percent 
Difference 

OR5062 

GW 


ND " 



OR5062 



ND 



OR5062 


8151 

ND 



OR5062 


8310 

ND 



OR5062 


METALS 

ND 
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Table G-5. Summary laboratory spike recovery data expressed as a percent. Recoveries ranked 
as Excellent = all values within control limits, Good > 90% within control limits, Fair > 80% within 
control limits and Poor < 80% within control limits. 


Parameter 

Comment 

2-(2,4,5-Trichlorophenoxy)propionic 
acid (2,4,5 -TP) (Silvex) 

Poor spike recovery. Six values below 55% and one value 
above 145% 

2,4,5,6-TCMX 

Fair spike recovery. Fifteen values below 55% and two 
values above 145% 

2,4-Dichlorophenoxy acetic acid (2,4 - 
D) . 

Fair spike recover. Nine values below 55% and one value 
above 145% 

2,4-DCAA 

Fair spike recovery. Twenty five values below 55% and five 
values above 145%. Method biased low approximately 10% 

4-(2,4-Dichlorophenoxy)butyric acid 
(2,4 - DB) 

Poor spike recovery. Thirteen values below 55% and one 
above 145% 

4,4’ - DDT 

Good spike recovery. One value above 145% 

Acenaphthene 

Good spike recover but method biased low approximately 
25% 

Aldrin 

Excellent. 

Aluminum 

Poor spike recovery. Nine values above 135%. Matrix 
interferences cited. 

Antimony 

Good spike recovery but method biased high approximately 
10% 

Arsenic (as carcinogen) 

Excellent 

Barium 

Excellent 

Benzo(a)pyrene 

Excellent spike recovery but method biased low 
approximately 1 0% 

Benzo(g,h,i)perylene 

Excellent spike recovery but method biased low 
approximately 1 0% 

Beryllium 

Excellent. Method biased high approximately 1 0% 

Cadmium 

Excellent 

Calcium 

Fair spike recovery. One value below 65% and five values 
above 135%. Matrix interferences cited. 

Cobalt 

Excellent 

Copper 

Excellent 

Dalapon 

Fair spike recovery. Five values below 55% and four values 
above 145% 

DBC 

Fair spike recovery. Two values below 55% and thirteen 
values above 145% 

Dicamba 

Fair spike recovery. Four values below 55% and three values 
above 145% 

Endrin 

Good spike recovery 

gamma - BHC (Lindane) 

Good spike recovery. One value above 145% 

Heptachlor 

Good spike recovery. Two values below 55% 

Iron 

Fair spike recovery. Four values below 65% and four values 
above 145%. Matrix interference cited. 

Lead 

Excellent 

Magnesium 

Good spike recovery. One value below 65% and one value 
above 1 50 %. Matrix interference cited. 

Manganese 

Good spike recovery. One value below 55%. 
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Table G-5. (cont.). 


Parameter 

Comment 

Mercury (inorganic) 

Excellent. 

Naphthalene 

Good spike recovery. Four values below 55%. Method 
biased low approximately 25% 

Nickel 

Excellent 

p-terphenyl 

Excellent 

PCB-1221 

Good spike recovery. One va^ue below 55% and one value 
above 145%. 

Potassium 

Fair spike recovery. Eight values above 145%. Matrix 
interference cited. 

Selenium 

Excellent 

Silver 

Excellent 

Sodium 

Good spike recovery. One value below 65% 

Thallium 

Excellent 

Total organic carbon 

Excellent 

Vanadium 

Excellent 

Zinc 

Excellent 
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Table G-6. Summary of chain of custody records and sample holding time information. 


Report 

Number 

Date 

Sampled 


Date 

Reported 

Holding 

Time 

Signed 

Chain of 
Custody Intact 

OR2472 

06/01/98 

06/02/98 

08/04/98 

OK 

YES 

YES 

OR2473 

06/01/98 

06/02/98 

06/26/98 

OK 

YES 

YES 

OR2524 

06/05/98 

06/05/98 

06/26/98 

OK 

YES 

YES 

OR2525 

06/05/98 


08/04/98 

OK 

YES 

YES 

OR2540 

06/08/98 

06/09/98 

07/14/98 

OK 


YES 

OR2559 

06/09/98 

06/10/98 

07/20/98 

OK 

YES 

YES 

OR2575 

06/10/98 

06/11/98 

07/06/98 

OK 

YES 

YES 

OR2576 

06/10/98 

06/11/98 

07/09/98 

OK 

YES 

YES 

OR2592 

06/11/98 

06/12/98 

07/06/98 

OK 

YES 

YES 

OR2593 

06/11/98 

06/12/98 

07/16/98 

OK 

YES 

YES 

OR2613 

06/12/98 

06/12/98 

07/15/98 

OK 

YES 

YES 

OR2633 

06/16/98 

06/17/98 

07/17/98 

OK 

YES 

YES 

OR2642 

06/17/98 

06/18/98 

08/04/98 

OK 

YES 

YES 

OR2644 

06/17/98 

06/18/98 

07/17/98 

OK 

YES 

NO 

OR2645 

06/17/98 

06/18/98 

07/21/98 

OK 

YES 

YES 

OR2665 

06/18/98 

06/19/99 

07/21/98 

OK 

YES 

YES 

OR2693 

06/22/98 

06/23/98 

07/22/98 

OK 

YES 

YES 

OR2725 

06/24/98 

06/25/98 

07/29/98 

OK 

YES 

YES 

OR2726 

06/24/98 

06/25/98 

07/22/98 

OK 

YES 

YES 

OR2742 

06/25/98 

06/26/98 

08/13/98 

OK 

YES 

YES 

OR2743 

06/25/98 

06/26/98 

07/23/98 } 

OK 

YES 

YES 

OR2763 

06/26/98 

06/27/98 

07/23/98 

OK 

YES 

YES 

OR2779 

06/29/98 

06/30/98 

07/23/98 

OK 

YES 

YES 

OR2784 

06/30/98 

07/01/98 

07/30/98 

OK 

YES 

YES 

OR2836 

07/06/98 

07/06/98 

08/04/98 

OK 

YES 

YES 

OR2843 

07/07/98 

07/08/98 

08/07/98 

OK 

YES 

YES 

OR2859 

07/08/98 

07/09/98 

08/31/98 

OK 

YES 

YES 

OR2923 

07/14/98 

07/14/98 

08/07/98 

OK 

YES 

YES 

OR2927 

07/15/98 

07/15/98 

08/19/98 

OK 

YES 

YES 

OR2985 

07/17/98 

07/18/98 

08/10/98 

OK 

YES 

YES 

OR2986 

07/17/98 

07/18/98 

08/19/98 

OK 

YES 

YES 

OR3023 

07/22/98 

07/22/98 

08/11/98 

OK 

YES 

YES 

OR3024 

07/22/98 

07/22/98 

08/24/98 

OK 

YES 

YES 

OR3069 

07/27/98 

07/27/98 

08/28/98 

OK 

YES 

YES 

OR3082 

07/28/98 

07/28/98 

08/28/98 

OK 

YES 

YES 

OR3251 

08/12/98 

08/13/98 

09/18/98 

OK 

YES 

NO 

OR3285 

08/13/98 

08/17/98 

09/18/98 

OK 

YES 

YES 

OR3362 

08/20/98 

08/21/98 

09/18/98 

OK 

YES 

YES 

OR3363 

08/21/98 

08/21/98 

09/22/98 

OK 

YES 

YES 




09/21/98 

OK 

YES 

NO 

OR3491 

08/03/98 

09/03/98 

09/25/98 

OK 

YES 

YES 

OR3492 

08/03/98 

09/03/98 

09/23/98 

OK 

YES 

YES 

OR3564 

09/13/98 

09/14/98 

09/28/98 

OK 

YES 

YES 
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Table G-6. (cont.). 


Report 

Number 

Date 

Sampled 


Date 

Reported 

Holding 

Time 

Signed 

Chain ot 
Custody Intact 

OR3584 

09/15/98 

09/16/98 

09/28/98 

OK 

YES 

YES 

OR3629 

09/18/98 

09/19/98 

09/30/98 

OK 

YES 

YES 

OR3634 

09/19/98 

09/21/98 

09/30/98 

OK 

YES 

YES 

OR3635 

09/20/98 

09/21/98 

09/30/98 

OK 

YES 

YES 

OR3660 

09/21/98 

09/23/98 

10/01/98 

OK 

YES 

YES 

OR3681 

09/22/98 

09/24/98 

10/01/98 

OK 

YES 

YES 

OR3706 


09/25/98 

10/08/98 

OK 

YES 

NO 

OR3717 

09/27/98 



OK 

YES 

YES 

OR3718 

09/27/98 

09/29/98 

10/14/98 

OK 

YES 

YES 

OR3737 

09/29/98 

09/29/98 " 

10/21/98 

OK 

YES 

YES 

OR3835 

10/07/98 

10/08/98 

10/23/98 

OK 

YES 

YES 

OR3836 

10/06/98 

10/08/98 

10/23/98 


YES 

YES 

OR3879 

10/09/98 

10/10/98 

10/27/98 

OK 

YES 

YES 

OR3883 

10/08/98 

10/09/98 

10/22/98 

OK 

YES 

YES 

OR3889 

10/11/98 

10/12/98 

11/02/98 

OK 

YES 

YES 

OR3890 

10/10/98 

1 0/1 2/98 

11/05/98 

OK 

YES 

YES 

OR3891 

10/11/98 

10/12/98 

1 1/03/98 

OK 

YES 

YES 

OR3916 

10/14/98 

10/15/98 

1 1/09/98 

OK 

YES 

YES 

OR3955 

10/16/98 

10/17/98 

11/03/98 

OK 


YES 

OR3962 

10/17/98 

10/19/98 

10/30/98 

OK 

YES 

YES 

OR4013 

10/21/98 

10/22/98 

11/13/98 

OK 

YES 

YES 

OR4456 

11/27/98 

11/28/98 

12/18/98 

OK 

YES 

YES 



01/07/99 

01/22/99 



YES 

OR5062 

01/12/99 

01/13/99 

01/29/99 OK 


YES 
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Figure G.i. Spike recovery frequency histogram for 2,4,-DB. 
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Figure G.2. Spike recovery frequency histogram for 2 t 4,-DCAA 
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Frequency 



50 60 70 80 90 100 110 120 130 140 150 More 

Spike Recovery (%) 

Figure G.3. Spike recovery frequency histogram for 2,4,5, 6-TCMX.. 



Spike Recovery (%) 


Figure G.4. Spike recovery frequency histogram for 2,4-D. 
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Spike Recovery (%) 

Figure G.6. Spike recovery frequency histogram for 2,4,5-TP (Silvex). 
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|*Acenaphthene 



Spike Recovery (%) 

Figure G.7. Spike recovery frequency histogram for Acenaphthene. 
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Figure G.8. Spike recovery frequency histogram for Aldrin. 
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Frequency 



Spike Recovery (%) 


Figure G.9. Spike recovery frequency histogram for Aluminum. 
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Spike Recovery (%) 

Figure G.10. Spike recovery frequency histogram for Antimony. 
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Figure G. 1 1 . Spike recovery frequency histogram for Arsenic. 
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Figure G.12. Spike recovery frequency histogram for Barium. 


556 



Frequency 
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Spike Recovery (%) 

Figure G.13. Spike recovery frequency histogram for Benzo(g,h,i)perylene. 
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Figure G.14. Spike recovery frequency histogram for Benzo(a)pyrene. 
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Figure G.15. Spike recovery frequency histogram for Berylium. 



Figure G.16. Spike recovery frequency histogram for Cadmium. 
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Spike Recovery (%) 

Figure G.I7. Spike recovery frequency histogram for Calcium. 
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Figure G.18. Spike recovery frequency histogram for Chromium. 
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Figure G.21. Spike recovery frequency histogram for Dalapon. 
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Figure G.22. Spike recovery frequency histogram for DBC. 
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Figure G.23. Spike recovery frequency histogram for Dicamba. 
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Figure G.24. Spike recovery frequency histogram for Endrin. 
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Figure G.25. Spike recovery frequency histogram for gamma-BHC. 
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Figure G.26. Spike recovery frequency histogram for Heptachlor. 
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Figure G.27. Spike recovery frequency histogram for Iron. 
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Figure G.28. Spike recovery frequency histogram for Lead. 
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Figure G.29. Spike recovery frequency histogram for Magnesium. 
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Figure G.30. Spike recovery frequency histogram for Manganese. 
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Figure G.3 1 . Spike recovery frequency histogram for Mercury. 
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Figure G.32. Spike recovery frequency histogram for Napthaiene. 
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Figure G.33. Spike recovery frequency histogram for Nickel. 
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Figure G.34. Spike recovery frequency histogram for PCB-1221. 
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Figure G.35. Spike recovery frequency histogram for Potassium. 
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Figure G.36. Spike recovery frequency histogram for p-Terphenyl. 
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Figure G.37. Spike recovery frequency histogram for Selenium. 
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Figure G. 38. Spike recovery frequency histogram for Silver. 
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Figure G.39. Spike recovery frequency histogram for Sodium. 
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Figure G.40. Spike recovery frequency histogram for Thallium. 
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Figure G.41. Spike recovery frequency histogram for Total Organic Carbon. 



Figure G.42. Spike recovery frequency histogram for Vanadium. 
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Figure G.43. Spike recovery frequency histogram for Zinc. 
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Figure G.44. Spike recovery frequency histogram for Metals. 
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